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BATTERY CHARGER WITH USER FIG . 1 is a top - down view of an embodiment of a first 
INTERFACE battery charger 100 ; 

FIG . 2 is a detail view showing the status indicators of an 
CROSS - REFERENCE TO RELATED embodiment of the first battery charger 100 ; 

APPLICATIONS 5 FIG . 3 is a detail view showing charging parameter 
selection indicators of an embodiment of the first battery 

This application is a continuation - in - part of , and claims charger 100 ; 
the benefit of the filing date of , co - pending U . S . patent FIG . 4 is a front view of an embodiment of the first battery 
application Ser . No . 14 / 504 , 398 entitled “ BATTERY ITERY charger 100 ; 
CHARGER WITH USER INTERFACE " filed Oct . 1 . 2014 10 FIG . 5 is a perspective view of an embodiment of the first 
which relates to and claims the benefit of the filing date of battery charger 100 ; 
U . S . Provisional Patent Application , Ser . No . 62 / 007 , 403 FIG . 6 is a top - down view of an embodiment of a second 
filed on Jun . 3 , 2014 , entitled “ INTELLIGENT BATTERY battery charger 200 ; 

FIG . 7 is a front view of an embodiment of the second POWERED SYSTEM CONNECTOR , ” the entire contents 15 battery charger 200 ; of which are incorporated herein by reference for all pur FIG . 8 is a perspective view of an embodiment of the poses . second battery charger 200 ; 
FIG . 9 is a block diagram of an embodiment of a BACKGROUND OF THE INVENTION component configuration 300A of the first battery charger 

20 100 ; 
Field of the Invention FIG . 10 is a flowchart showing an embodiment of system 

e present invention relates to battery chargers , and operation 1000 of a battery charger ; 
more particularly , to battery chargers configurable to accom - FIG . 11 is a flowchart illustrating a mode of operation of 
modate charging of one or more batteries of one or more a battery charger ; 
chemistry types in response to received input from one or 25 FIG . 12 is a flowchart illustrating a mode of operation of 
more sources . a battery charger ; 

Description of the Related Art FIG . 13 is a flowchart illustrating a mode of operation of 
Radio Controlled ( RC ) model vehicles appeal to people of a battery charger ; 

all ages and skill sets . Many people who own RC vehicles FIG . 14 is a flowchart illustrating a mode of operation of 
do not understand all of the technical details about their 30 a battery charger ; 
vehicles or equipment , but only want to drive their vehicles FIG . 15 is a flowchart illustrating a mode of operation of 
and have fun . Using batteries that are not compatible with a a battery charger ; 
particular battery charger may have catastrophic conse - FIG . 16 is a flowchart illustrating a mode of operation of 
quences for the battery , model vehicle , or charger . During a battery charger ; 
daily use of RC model vehicles , multiple battery types and 35 FIG . 17 is a flowchart illustrating a mode of operation of 
chemistry types may be used . Battery voltages can vary a battery charger ; 
widely from less than 4 . 0V to greater than 25V . Many FIG . 18 - 20 are perspective views of female electrical 
different battery chemistries are available ; for example NiCd connectors having certain keying features ; 
( Nickel Cadmium ) , NiMH ( Nickel Metal Hydride ) , LiPO FIG . 21 - 23 are side , phantom views of male and female 
( Lithium Polymer ) and Pb ( Lead Acid ) . Each time a different 40 electrical connectors illustrating three stages of mating ; 
type of battery is used , settings need to be modified on the FIG . 24 is a top - down view of an embodiment of a third 
battery charger ( charge termination voltage , for example ) to battery charger 400 ; 
ensure the battery is not damaged . As customers and other FIG . 25 is a detail view showing the status indicators of 
users in the RC community use different types of batteries , the third battery charger 400 ; 
it has become evident that most users are not properly 45 FIG . 26 is a front view of the third battery charger 400 ; 
educated on the differences and requirements of each dif - FIG . 27 is a block diagram of an embodiment of a 
ferent type ; especially as it relates to the battery chemistry . component configuration 300B of the third battery charger 
A mismatch of settings on the battery charger may cause 400 ; 
serious damage to property , particularly to the battery being FIG . 28 is a flowchart illustrating a mode of operation of 
charged . There is a need to reduce the danger of using a 50 the third battery charger 400 ; and , 
battery with an improperly paired device and reduce the FIG . 29 is a flowchart illustrating a mode of operation of 
amount of time it takes to modify the battery charger settings the third battery charger 400 . 
that will not only improve user ability , but also add multiple 
layers of protection . DETAILED DESCRIPTION 

55 

SUMMARY In the following discussion , numerous specific details are 
set forth to provide a thorough understanding of the present 

The invention comprises one or more systems , methods , invention . However , the present invention may be practiced 
and apparatus for applying an appropriate and / or desired without such specific details . In other instances , well - known 
charge to one or more batteries . 60 elements have been illustrated in schematic or block dia 

gram form in order not to obscure the present invention in 
BRIEF DESCRIPTION OF THE DRAWINGS unnecessary detail . Additionally , and for the most part , 

details concerning well - known features and elements have 
For a more complete understanding of the present inven - been omitted inasmuch as such details are not considered 

tion and the advantages thereof , reference is now made to 65 necessary to obtain a complete understanding of the present 
the following Detailed Description taken in conjunction with invention . Specifically , details concerning electronic com 
the accompanying drawings , in which : munications , electro - magnetic signaling techniques , RFID , 
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battery charge current generation and control , methods of As shown in FIGS . 1 and 4 , in an embodiment , a battery 
battery charging , and the like , have been omitted . charger 100 may comprise a charger output port 114 for 
The First Battery Charger 100 electrically coupling a rechargeable battery to the first bat 

A single battery charger may accommodate rechargeable tery charger 100 . In an embodiment , the charger output port 
batteries of different chemistries , such as accommodating 5 114 may be an electrical connector such as an electrical 
both Li - type and Ni - type batteries , for example . The battery socket or receptacle for receiving an electrical plug coupled 
charger may be configured to implement charge parameter to a battery to be charged , for example . According to the 
settings received from a coupled battery to be charged . The embodiment shown , the charger output port 114 may com 
battery charger may also be configured to implement default prise an electrical socket comprising an insulating material 
charge parameter settings in response to detected conditions . 10 and implemented with two male terminals 122A and 122B 
The battery charger may also be configured to receive user for receiving a female electrical connector 152 of a recharge 
input for adjusting and / or entering charge parameter set - able battery 150 . In an embodiment , the charger output port 
tings . 114 may be provided with balancing terminals 124A and 

Lithium Polymer ( LiPo ) batteries equipped with RFID 124B , which may electrically couple with a LiPo balancing 
technology and integrated balance taps may communicate 15 circuit 312 , shown in FIG . 9 . The first battery charger 100 
with a device such as a battery charger equipped with similar may be configured to provide a charging current to a 
technology providing information such as chemistry type , rechargeable battery through the charger output port 114 
cell count , recommended charge rates , number of charges on upon user initiation of charging operation while the 
the battery , among other types of information . Safety fea - rechargeable battery is electrically connected to the charger 
tures may include : 20 output port 114 . 

the ability for the RFID tag to program a charger once the In an embodiment , the first battery charger 100 may be 
tag is read , allowing for single push - button charging ; an configured to be compatible with only batteries of one or 
integrated balance tap may reduce the need for multi - process more specific types . The socket shape of the output charge 
charging setups ; port 114 may be implemented with one or more keying 

the balance taps may be used in conjunction with the 25 features for preventing incompatible batteries from electri 
RFID tag information to add additional layers of battery cell cally coupling with the first battery charger 100 . Specific 
type confirmation ; keying features that may be provided are discussed further 

a short antenna range on the RFID reader may reduce in U . S . Provisional Patent Application , Ser . No . 62 / 007 , 403 
interference from surrounding items ; filed on Jun . 3 , 2014 , titled " Intelligent Battery - Powered 

the RFID reader may read and register one tag to reduce 30 System Connector ” the entire contents of which are incor 
errors in information transfer ; and porated herein by reference for all purposes . 

the system may be designed to read RFID tag information Female electrical connector housings , having various 
before an electrical connection is made . For example , read - keying and coupling features , are now described . A battery 
ing the RFID tag information may be pre - requisite to to be charged may be implemented with a female connector 
charging an RFID . In an embodiment , the RFID reader may 35 implemented with a female connector comprising a housing 
see the RFID tag before the positive and negative terminals 1802 , 1902 , or 2002 , and implemented with one or more of 
of the connector make contact with a paired device , such as the features described below . The charger output port 114 
a battery charger , for example . may be configured to be compatible with female connector 

In an embodiment , a battery charger 100 according to the housings of the types described below . The first battery 
present invention may comprise a charger output port for 40 charger 100 may be configured with a charger output port 
coupling with a battery to be charged , a sensor device and 114 which may be a socket implemented with one or more 
reader for receiving information from the battery to be features corresponding to features of the female connector 
charged , one or more balance ports for balance charging , a housings described . Specifically , the charger output port 114 
plurality of switches for receiving user input , a plurality of may be implemented with complimentary keying features , 
status indicators , and a plug for connecting the battery 45 balance tab , or terminal , features , and an RFID communi 
charger to a power supply . In alternative embodiments the cation device , or devices , to those of the female connector 
battery charger may be provided with additional , fewer , or housings 1802 , 1902 , and 2002 . The first battery charger 100 
different components . may , therefore , be configured to receive and charge a battery 

The first battery charger 100 may be configured to be having female connector housings implemented with none , 
compatible with rechargeable batteries of several types . For 50 some , or all of the keying features and balance terminals 
example , the battery charger may be configured to be described below in reference to housings 1802 , 1902 , and 
capable of charging both NiMH type and LiPo type batter - 2002 . 
ies . The first battery charger 100 may further be configured Turning now to FIG . 18 , a female electrical connector 
to be capable of charging different sized batteries of each 152C may include a housing 1802 . The housing may have an 
type . For example , in a specific embodiment , the first battery 55 elevated structure 1820 on a top side of the connector 152A 
charger 100 may be configured to be compatible with NiMH and adjacent one end of the connector housing 1802 . The 
batteries of either 2 / 3A or Sub - C sizes , as well as LiPo elevated structure 1820 may partially enclose a cavity 1807 
battery packs of 2S and 3S sizes . for receiving an RFID tag 206 , as shown in FIG . 18 . 

The listed examples are intended to be illustrative only . In Adjacent the same end of the housing 1802 as the cavity 
alternative embodiments , the first battery charger 100 may 60 1807 there may be provided first and second main recep 
be configured to be capable of charging batteries of different tacles 1805A and 1805B , respectively . Adjacent the same 
types and sizes than those listed above . Specifics regarding end of the housing 1802 there may also be provided first and 
each battery type and size are omitted from this description second channels 1814A and 1814B , respectively , for receiv 
as such details are not considered necessary to obtain a ing balancing terminals 124A and 124B , as shown in FIG . 4 . 
complete understanding of the present invention , and are 65 A keying feature 1810 may be provided in the housing 1802 , 
considered to be within the understanding of persons of and may comprise a V - shaped groove running along the 
ordinary skill in the relevant art . center of a bottom side of the connector 1800 , for example . 
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Turning now to FIG . 19 , a female electrical connector may comprise the male electrical connector 2100 . The male 
152B has a housing 1902 as described hereinbefore . The electrical connector 2100 may comprise an insulated hous 
housing may have an elevated structure 1920 on a top side ing 2102 containing at least one male electrical terminal 
of the connector 152B and adjacent one end of the connector 2104 extending from a portion of the housing 2102 . In an 
housing 1902 . The elevated structure 1920 may partially 5 embodiment , there may be two male electrical terminals 
enclose a cavity 1907 for receiving an RFID tag 206 , as 2104 for connecting to positive and negative electrical 
shown in FIG . 19 . Adjacent the same end of the housing circuits , respectively . The housing 2102 may extend over an 
1902 as the cavity 207 there may be provided first and exposed length of the male electrical terminals 2104 , the 
second main receptacles 1905A and 1905B , respectively . extended portion 2103 for enclosing an RFID reader 308 
Adjacent the same end of the housing 1902 there may also 10 and / or sensing device 309 . It is well understood that the 
be provided first and second channels 1914A and 1914B , RFID reader 308 may be electrically connected to a smart 
respectively , for receiving balancing terminals 124A and device by suitable wiring ( not shown ) . The male electrical 
124B , as shown in FIG . 4 . A first keying feature 1910 may terminals 2104 may be coupled to high - current capacity 
be provided in the housing 1902 , and may comprise a wiring 2108 , such as 12AWG wires , for example . 
V - shaped groove running along the center of a bottom side 15 The female electrical connector 2200 may comprise an 
of the connector 152B , for example . A second keying feature insulated housing 2202 containing at least one female elec 
1912B may be provided , for example , on a top side of the trical terminal 2204 partially enclosed within a receptacle 
connector 152B , and may be a protrusion extending from portion 2205 of the housing 2202 . In an embodiment , there 
one side of elevated structure 1920 in the direction of may be two female electrical terminals 2204 each at least 
receptacle 1905B and channel 1914B . 20 partially enclosed within its own , separate receptacle portion 

Turning now to FIG . 20 , a female electrical connector 2205 , for connecting to positive and negative electrical 
152C has a housing 2002 as described hereinbefore . The circuits , respectively . The housing 2202 may enclose an 
housing may have an elevated structure 2020 on a top side RFID tag 206 . The female electrical terminals 2204 may be 
of the connector 152C and adjacent one end of the connector coupled to high - current capacity wiring 2208 , such as 
housing 2002 . The elevated structure 2020 may partially 25 12AWG wires , for example . 
enclose a cavity 2007 for receiving an RFID tag 206 . When an RFID equipped battery is coupled to an RFID 
Adjacent the same end of the housing 2002 as the cavity 207 equipped charger , the RFID tag 206 and RFID reader 308 
there may be provided first and second main receptacles may establish an RF connection and start to communicate 
2005 and 2005B , respectively . Adjacent the same end of the and transmit information , as illustrated in FIG . 21 . As the 
housing 2002 there may also be provided first and second 30 electrical connectors 2100 and 2200 are pushed closer 
channels 2014A and 2014B , respectively , for receiving together , an electrical connection is made after the RFID tag 
balancing terminals 124A and 124B , as shown in FIG . 4 . A 206 and RFID reader 308 have established an RF connec 
first keying feature 2010 may be provided in the housing tion . Alternatively , the RFID reader 308 may not attempt to 
2002 , and may comprise a V - shaped groove running along establish communications with the RFID tag 206 until 
the center of a bottom side of the connector 2004 . A second 35 electrical connection is made . Either way , the RFID tag 206 
keying feature 2012A may be provided , for example , on a can be expected to be within range of the RFID reader 308 
top side of the connector 152C , and may be a protrusion and / or sensing device 309 , when an electrical connection is 
extending from one side of elevated structure 2020 in the made . At this point , the first battery charger 100 may be 
direction of receptacle 2005A and channel 2014A . enabled for charging operation . 

The charger output port 114 may be implemented with a 40 The connector may be configured such that the RFID tag 
sensor device 309 , which may be coupled to an RFID reader 206 may establish an RF connection with RFID reader 308 
308 , and which may be disposed along an inner surface of before an electrical connection is made to prevent improper 
the electrical socket of charger output port 114 . In an usage of an RFID equipped battery , as illustrated in FIG . 22 . 
embodiment , the sensor device 309 may be an antenna If the connectors 2100 and 2200 are fully coupled , the RFID 
coupled to the RFID reader 308 for receiving and transmit - 45 connection is still maintained . In an embodiment , there is no 
ting data to the RFID reader 308 . In some embodiments , the point where the RFID system does not maintain an RF 
sensor device 309 and the RFID reader 308 may comprise a connection while an electrical connection is made between 
single component . the battery and the paired device , as illustrated in FIG . 23 . 

The output charge port 114 may comprise a socket com - In an embodiment , the RFID reader 308 may read the RFID 
posed of an insulating material . The insulating material of 50 tag 206 when the male and female connectors 2100 and 
the socket may extend over an exposed length of the male 2200 , respectively , are being coupled and the RFID tag 206 
terminals 122A and 122B . In such an embodiment , an RFID is enclosed within housing 2202 , and may continue to read 
reader 308 and / or sensing device 309 may be disposed while the male and female connectors 2100 and 2200 , 
within the portion of the inner surface of the socket extend respectively , are coupled . In another embodiment , the RFID 
ing along the exposed length of the male terminals . Specific 55 reader 308 may be configured to read the RFID tag 206 
details regarding the location of the RFID reader 308 and located in other positions relative to the female connector 
sensing device 309 within the socket of the charge output 2200 , such as being mounted on an exterior surface of the 
port 114 may be found in U . S . Provisional Patent Applica - connector , for example , or any other suitable location . 
tion , Ser . No . 62 / 007 , 403 filed on Jun . 3 , 2014 , titled In an embodiment , the first battery charger 100 may be 
“ Intelligent Battery - Powered System Connector ” the entire 60 configured to electrically couple with batteries comprising a 
contents of which are incorporated herein by reference for female electrical connector that may comprise an insulated 
all purposes . housing and two female terminals . The first battery charger 

Turning now to FIGS . 21 - 23 , a male electrical connector 100 may be further configured to electrically couple with 
2100 is shown in a phantom view engaging with a female batteries having a female connector further comprising an 
electrical connector 2200 , also shown in phantom view . An 65 RFID tag 206 . In such an embodiment , the battery charger 
RFID equipped battery may comprise the female electrical may be configured to also be compatible with batteries 
connector 2200 . An RFID equipped first battery charger 100 having a female connector not comprising an RFID tag 206 . 
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In such an embodiment , the battery charger may be config As shown in FIG . 5 , in an embodiment , the first battery 
ured to respond in a different manner when electrically charger 100 may be configured to receive both a female 
connected to a battery implemented with an RFID tag 206 electrical connector and a balance connector of the battery to 
than the manner that the first battery charger 100 is config be charged when balance charging a LiPo battery . In an 
ured to respond when electrically connected to a battery 5 embodiment , the first battery charger 100 may be configured 
without an RFID tag 206 , as described later in this specifi to electrically couple to a 2S balance connector using the 
cation . balance connector port 116A . In such an embodiment , the 

The RFID reader 308 and / or sensing device 309 may be first battery charger 100 may be further configured to 
disposed within the socket of the output charge port 114 and electrically couple to a 3S balance connector using the 
female electrical connector , respectively , such that the RFID 10 balance connector port 116B . 

In some embodiments , the first battery charger 100 may tag 206 may be within range of the RFID reader 308 and / or 
sensing device 309 during and while an electrical connection be implemented with logic for adjusting one or more charger 

settings , such as the Battery Type , the Charge Mode , or the is made between the battery and the first battery charger 100 . Charge Rate , each of which are described below , in response 
An RF connection may be established as the female elec - 15 to a balance connector being electrically connected to one of 
trical connector of a battery is inserted into the socket of the the balance connector ports 116 of the first battery charger 
charge output port 114 . The RF connection may be main 100 . For example , the first battery charger 100 implemented 
tained during the time in which the female electrical con with a Battery Type selector may be configured to set the 
nector of the battery is electrically connected to the first Battery Type to “ LiPo ” in response to a balance connector 
battery charger 100 . 20 being electrically connected to one of the balance connector 

The RFID reader 308 may be configured to attempt to ports 116 . Further , a battery charger 100 implemented with 
establish communications with the RFID tag 206 upon a Charge Type selector may be configured to set the Charge 
sensing the RFID tag 206 or , alternatively , only after an Type to “ Balance ” in response to a balance connector being 
electrical connection is made between the battery and the electrically connected to one of the balance connector ports 
first battery charger 100 . In an embodiment , the first battery 25 116 . The first battery charger 100 implemented with a 
charger 100 may enable charging of an RFID equipped Charge Rate selector may be configured to set the Charge 
battery only after an RF connection is made , to prevent R ate to a pre - determined value , such as “ 4A ” , for example , 
improper charging of the RFID equipped battery . in response to a balance connector being electrically con 
When an RFID equipped battery is coupled to the RFID nected to one of the balance connector ports 116 . 

equipped battery charger 100 , the RFID tag 206 and RFID 30 According to embodiment shown in FIG . 1 , the first 
reader 308 and / or sensing device 309 may establish an RF battery charger 100 may comprise four switches : a first 
connection and start to communicate and transmit informa - switch 102 ; a second switch 104 ; a third switch 108 ; and , a 
tion to an RFID reader . Information contained on the RFID fourth switch 112 . Each switch may receive user input to set 
tag 206 may comprise a manufacturer assigned identifier one or more charging parameters of the first battery charger 
number , or code , unique to the specific battery model , or 35 100 . As shown in FIG . 1 , each switch may comprise a push 
unique to the battery , itself . Additionally , in alternative button . In alternative embodiments , the switches 102 , 104 , 
embodiments , further information such as chemistry type , 108 , 112 may comprise any combination of push buttons , 
cell count , recommended charge rates , number of charges on toggle switches , radial switches , and the like . Further , in an 
the battery , among other information , may be contained on alternative embodiment , the first battery charger 100 may be 
the RFID tag 206 and read by the RFID reader 308 and / or 40 implemented with additional , or fewer , switches than shown 
sensing device 309 of battery charger 100 . The first battery in FIG . 1 or , alternatively , may be implemented with 
charger 100 may use the information received to configure switches incorporated into a touch screen display . 
the charge current and charge operation of the first battery As shown in FIG . 1 , the first switch 102 of the first battery 
charger 100 , allowing for single push - button charging of charger 100 may be a push button switch providing the user 
batteries having a recognized RFID tag 206 . 45 " start / stop ” control over the delivery of a charging current 
As shown in FIGS . 1 , 4 , and 5 , the first battery charger by the first battery charger 100 . The first switch 102 may be 

100 may be implemented with the balance connector ports configured to initiate delivery of a charging current by the 
116A , B for electrically coupling with a balance connector first battery charger 100 to a battery to be charged , starting 
of a battery to be charged . The balance connector ports 116A charging of the battery , upon depression of the first switch 
and 116B may electrically couple with one or more balanc - 50 102 by the user . In addition , the first switch 102 may be 
ing circuits enclosed within the first battery charger 100 for configured to terminate delivery of a charging current to a 
use during balance charging of a Lithium - type battery , such battery to be charged , thereby stopping charging of the 
as a LiPo battery , for example . battery , upon a subsequent depression of the first switch 102 

According to the particular embodiment shown , the first by the user . In this manner , the first switch 102 may be used 
battery charger 100 may be implemented with the two 55 by the user to toggle the first battery charger 100 between 
balance connector ports 116A and 116B , which may be charging and non - charging operation . In an embodiment , the 
configured to have different sizes for accommodating bat - first switch 102 may be configured to toggle the first battery 
teries of different sizes . In the embodiment shown , the charger 100 between charging and non - charging operation in 
balance connector port 116A may be configured to accom - response to the first switch 102 being held in the depressed 
modate a 2S LiPo battery , while the balance connector port 60 position for a specified amount of time , for example , two 
116B may be configured to accommodate a 3S LiPo battery . seconds . 
In alternative embodiments , the first battery charger 100 The first switch 102 may also be configured to operate as 
may be implemented with additional , or fewer , balance a status indicator , illuminating to indicate a status or con 
connector ports 116 . Further , in an alternative embodiment , dition of the first battery charger 100 . The first switch 102 
the first battery charger 100 may be implemented with 65 may comprise a material configured to allow light to pass 
balance connector ports of different sizes for accommodat - through it and be positioned over a light emitting diode 
ing larger LiPo batteries . ( LED ) housed within the first battery charger 100 . Upon the 
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occurrence of a specific status or condition of the first battery flash , for example . Specific instances when “ Advanced 
charger 100 , the LED may be illuminated , causing the first Mode ” may be used and the capabilities " unlocked ” by 
switch 102 to illuminate and indicating to the user the entering “ Advanced Mode ” are described later in this 
occurrence of a status or condition of the first battery charger description . 
100 . 5 As shown in FIG . 1 , the first battery charger 100 may be 

In an embodiment , for example , the first switch 102 may implemented with a third switch 108 which may be a push 
illuminate during times when the first battery charger 100 button switch for allowing the user to select a “ Battery 
has received information from a battery to be charged Type . ” The third switch 108 may be configured to cycle 
through a sensor device of the first battery charger 100 . In a through the available types , incrementally changing the 
particular embodiment , the battery to be charged may be 10 selection with each press of the third switch 108 by the user . 
comprise an RFID chip , for example , with the first switch In an alternative embodiment , the third switch 108 may be 
102 configured to illuminate in response to the first battery a toggle switch , radial switch , or the like , with the user 
charger 100 receiving the information contained on the moving the third switch 108 to the position corresponding to 
RFID chip of the battery to be charged . In such an embodi - a desired type selection . 
ment , the first switch 102 may be further configured to not 15 As shown in FIG . 1 , the first battery charger 100 may be 
illuminate , or , alternatively , illuminate in a second mode , configured with two “ Battery Type ” options : Lithium - poly 
perhaps in a different color or flashing on and off , for mer ( “ LiPo ” ) and Nickel - metal hydride ( “ NiMH ” ) . In alter 
example , when a battery is electrically connected to the native embodiments , the first battery charger 100 may be 
battery charger and no information is received by the sensor implemented with additional , or fewer , Battery Types . For 
from the battery to be charged . 20 example , the battery charger may be configured to charge 
As shown in FIG . 1 , the first battery charger 100 may be rechargeable batteries of other known chemistries compris 

implemented with a second switch 104 which may be a push i ng the prior art , such as Lithium - iron ( Life ) , Lithium - ion , 
button switch for allowing the user to select a " Charge Nickle - cadmium ( NiCd ) , and the like . 
Rate . ” The Charge Rate selected may set the amperage ( A ) The first battery charger 100 may be configured with 
of the charge current to be provided by the first battery 25 default settings implemented in response to a battery of a 
charger 100 to a battery to be charged . As shown in the specific type being connected to the first battery charger 100 . 
embodiment of FIG . 1 , the first battery charger 100 may be For example , the first battery charger 100 may be configured 
configured with four “ Charge Rate ” options : 1A ; 2A ; 3A ; or to default to the LiPo type in response to receipt of a balance 
4A . In an alternative embodiment , the first battery charger port connector at a balance port of the first battery charger 
100 may be implemented with additional , or fewer , Charge 30 100 . 
Rates with larger , or smaller , steps between adjacent selec - As shown in FIGS . 1 and 3 , the first battery charger 100 
tion amperage values . In a further alternative , the Charge may be implemented with one or more Battery Type selec 
Rate may be selected from a continuous range of amperage tion indicators 110A and 110B , which may be LEDs , for 
values . indicating the Battery Type selected . The first battery char 

The second switch 104 may be configured to cycle 35 ger 100 may be configured to illuminate the LED corre 
through the Charge Rate options , incrementally changing sponding to the currently selected Battery Type . In an 
the selection with each press of the second switch 104 by the alternative embodiment , additional , fewer , or no Battery 
user . In an alternative embodiment , the second switch 104 Type selection indicators 110 may be provided . For 
may be a toggle switch , radial switch , or the like , with the example , in an embodiment utilizing a radial switch for 
user moving the second switch 104 to the position corre - 40 Battery Type selection , no Battery Type selection indicators 
sponding to a desired mode selection . may be provided . In another embodiment , a single indicator 

The first battery charger 100 may also be configured with 110 may be provided and configured to illuminate a different 
default settings implemented in response to a battery of a color corresponding to each of the possible Battery Types . 
specific battery chemistry being connected to the first battery As shown in FIG . 1 , the first battery charger 100 may be 
charger 100 . For example , the first battery charger 100 may 45 implemented with a fourth switch 112 which may be a push 
be configured to default to the “ 4A " Charge Rate setting button switch for allowing the user to select a “ Charge 
when the first battery charger 100 detects that a NiMH Mode . ” The fourth switch 112 may be configured to cycle 
battery is connected to the first battery charger 100 . In such through the available modes , incrementally changing the 
an embodiment , the first battery charger 100 may be con - selection with each press of the fourth switch 112 by the 
figured to detect the NiMH - type battery through information 50 user . In an alternative embodiment , the fourth switch 112 
received from the connected battery through a sensor device may be a toggle switch , radial switch , or the like , with the 
of the first battery charger 100 , or , alternatively , in response user moving the fourth switch 112 to the position corre 
to user selection of the NiMH Battery Type using the third sponding to a desired mode selection . 
switch 108 , as described above . As shown in FIG . 1 , the first battery charger 100 may be 

The first battery charger 100 may be implemented with 55 configured with three “ Charge Mode ” options : Store , Fast , 
logic for allowing the user to " unlock ” the first battery and Balance . Store mode may charge or discharge a battery 
charger 100 , allowing the user to override or input charge connected to the first battery charger 100 to bring the battery 
parameter settings while a battery is coupled to the first to a storage voltage and may be used for preparing a battery 
battery charger 100 . This may be regarded as using the first for a period of nonuse . Fast mode may charge a battery to the 
battery charger 100 in “ Advanced Mode . ” The first battery 60 peak voltage of the battery . Charging in fast mode may 
charger 100 may be implemented with logic for entering terminate upon the first cell of a multi - cell battery reaching 
" Advanced Mode ” in response to a specific user action , such the peak voltage . Balance charge may charge a multi - cell 
as pressing and holding both the “ Start / Stop ” and “ Charge battery to a peak voltage while maintaining uniform charge 
Rate " pushbuttons simultaneously for 2 seconds , for among the multiple battery cells . For each of the above 
example . Further , the first battery charger 100 may be 65 described modes , charging or discharging may be accom 
configured to indicate that “ Advanced Mode ” has been plished through peak voltage detection , through constant 
entered , such as by causing one or more indicators 120 to voltage and constant - current ( CVCC ) charging , or any other 
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known methods of battery charging comprising the prior art . for example . In an alternative embodiment , more than one 
In an embodiment , the first battery charger 100 may be charge Status indicator 118 may be provided , with the 
implemented with additional , or fewer , Charge Modes . illumination pattern of the one or more indicators 118 

Further , in an embodiment , the first battery charger 100 indicating the first battery charger 100 status . 
may be configured to allow selection of one or more of the 5 In an exemplary embodiment implemented with a single 
Charge Modes only when a battery of a specific chemistry LED Charge Status indicator 118 , the Charge Status indi 
is to be charged . For example , the first battery charger 100 cator 118 may be configured to flash on and off during times 
may be configured to prevent selection of “ balance ” charge when the first battery charger 100 is providing a charging 
unless a Lithium polymer ( LiPo ) type battery is connected to current to a battery to be charged . In such an embodiment , 
the first battery charger 100 . Further , the first battery charger 10 the Charge Status indicator 118 may be further configured to 
100 may be configured to enable the Charge Mode function remain illuminated upon completion of charging of a battery . 
when a battery of a specific type is to be charged . For In alternative embodiments , different modes of illumination 
example , the first battery charger 100 may utilize the Charge may be provided to indicate one or more Charge Statuses to 
Mode selection function only when a LiPo type battery is to the user . For example , the color of light emitted by the 
be charged , with the Charge Mode selection function not 15 Charge Status indicator 118 may vary to indicate different 
configured to be used when the NiMH Battery Type is battery charger 100 statuses . 
selected . In an embodiment according to the last example , According to the embodiment shown in FIGS . 1 and 2 , the 
the “ Charge Mode ” button may be implemented with first battery charger 100 may be implemented with a plu 
“ LIPO ” label to indicate the Charge Mode is only configu - rality of indicators 120 , which may be LEDs , for indicating 
rable at times when a LiPo type battery is connected to the 20 the Charge Rate and / or the Charge Progress . In an embodi 
first battery charger 100 . ment , the charging status indicators 120A - 120D may be a 

The first battery charger 100 may also be configured with plurality of light emitting devices illuminating in succession 
default settings implemented in response to a battery of a to indicate the amount of electrical charge delivered to a 
specific battery chemistry being connected to the first battery battery to be charged , for example . As noted above , the 
charger 100 . For example , the first battery charger 100 may 25 Charge Rate may be the amperage of the charging current 
be configured to default to the Balance Charge Mode when provided by the first battery charger 100 to a battery . The 
the first battery charger 100 detects that a LiPo battery is Charge Progress may be an indication of the current charge 
connected to the first battery charger 100 . In such an level of the battery being charged . The Charge Progress may 
embodiment , the first battery charger 100 may be configured be displayed as a ratio , or percentage , of current charge to 
to detect the LiPo - type battery through information received 30 peak charge or , alternatively , may be displayed as symbols 
from the connected battery through a sensor device of the indicating a progressive increase in charge amount . 
first battery charger 100 , or , alternatively , in response to As shown , the first battery charger 100 may comprise four 
receipt of a balance port connector at a balance port of the Charge Rate / Progress indicators 120A - D . Each Charge 
first battery charger 100 . Rate / Progress indicator 120 may be implemented with one 

As shown in FIGS . 1 and 3 , the first battery charger 100 35 or more labels , as shown in FIG . 2 , specifying a Charge Rate 
may be implemented with one or more Charge Mode selec - and / or Charge Progress value . For example , indicator 120A 
tion indicators 106A - C , which may be LEDs , for indicating may be provided with a “ 1A ” label for indicating a 1 amp 
the Charge Mode selected . The first battery charger 100 may Charge Rate as well as a symbol indicating a relative amount 
be configured to illuminate the LED corresponding to the of charge contained by a battery being charged , the Charging 
currently selected Charge Mode . In an alternative embodi - 40 Progress . In alternative embodiments , the first battery char 
ment , additional , fewer , or no Charge Mode selection indi - ger 100 may be implemented with more , or fewer indicators 
cators 106 may be provided . For example , in an embodiment 120 configured to indicate additional , fewer , or different 
utilizing a radial switch for Charge Mode selection , no statuses or conditions of the first battery charger 100 . 
Charge Mode selection indicators may be provided . In During times when the first battery charger 100 is con 
another embodiment , a single indicator 106 may be provided 45 nected to a battery but is not providing a charging current , 
and configured to illuminate a different color corresponding the first battery charger 100 may be configured to indicate 
to each of the possible Charge Modes . the selected Charge Rage by illuminating the Charge Rate / 
As shown in FIGS . 1 and 2 , the first battery charger 100 Progress indicator 120A - D corresponding to the selected 

may be implemented with one or more indicators 118 and Charge Rate . The first battery charger 100 may be further 
120 . The indicators 118 and 120 , which may be one or more 50 configured to illuminate the Charge Rate / Progress indicators 
LEDs , may be configured to indicate the Charge Status , the 120 to indicate the currently selected Charge Rate only 
selected Charge Rate , and the Charge Progress . In alterna during times when the first battery charger 100 has received 
tive embodiments , the indicators 118 and 120 may be information from the battery through the sensor device and 
configured to indicate additional , fewer , or different statuses prior to commencement of providing a charging current to 
of the battery charger . 55 the battery . At such times the Charge Rate indicator 120A - D 

According to the embodiment shown , the first battery illuminated may change with each press of the fourth switch 
charger 100 may be implemented with a Charge Status 112 by the user , cycling through the Charge Rate options as 
indicator 118 comprising a single LED . In such an embodi hole LED . In such an embodi - described above . 
ment , the Charge Statues indicator may be configured to In some embodiments , the first battery charger 100 may 
illuminate in one or more modes for indicating different 60 be implemented with logic permitting the Charge Rate 
statuses of the first battery charger 100 . In an embodiment , selected to be indicated to the user during charging of a 
the charge mode indicator may illuminate in a first mode battery . In such embodiments , the first battery charger 100 
during at least a portion of the charging mode and in a may be configured to illuminate only the Charge Rate / 
second mode when charging is completed , for example . In Progress indicator 120 corresponding to the currently 
an embodiment , the mode indicator may illuminate in a third 65 selected Charge Rate in response to user input during 
mode if no information is received by the sensor when the charging , such as in response to the user pressing the 
electrical connector is coupled to the battery to be charged , " Charge Rate ” button during charging , for example . The first 
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battery charger 100 may be configured to display the current is capable of charging and awaiting coupling to a battery to 
Charge Rate in the manner described above for a specified be charged , such as upon disconnection of a battery that has 
period of time , such as for five seconds , perhaps . In addition , just been charged . 
the first battery charger 100 may be configured to illuminate The first battery charger 100 may be implemented with 
the Charge Status indicator 118 in a solid mode during the 5 logic for displaying error codes to a user through illumina 
time in which the Charge Rate selection may be indicated tion of the indicators 118 , 120 , 106 , and / or 110 , as appro 
during charging of a battery . priate , according to defined modes . The error codes may be 

The first battery charger 100 may be further configured to displayed by flashing or blinking the indicators , for example . 
indicate the Charge Progress at times when the first battery Referring to Table 1 , below , several examples of error codes 
charger 100 is providing a charging current to a battery 10 and illumination modes are shown . Specifics regarding 
through illumination of the Charge Rate / Progress indicator , detection and effects of each error code are omitted inas 
or indicators , 120A - D corresponding to the amount of much as such details are not considered necessary to obtain 
charge contained the battery being charged . For example , a complete understanding of the present invention , and are 
and according to the embodiment shown , during a complete considered to be within the understanding of persons of 
charging of a battery having no charge initially , the Charge 15 ordinary skill in the relevant art . The listing in Table 1 is 
Rate / Progress indicators 120A - D may illuminate in succes illustrative , only . In an embodiment , additional , fewer , or 
sion with indicator 120A illuminating first , indicating the different error codes and illumination modes may be pro 
battery has little or no charge , perhaps with the battery vided . 

TABLE 1 

ERROR CODES 
ILLUMINATION 
MODE ERROR EXPLANATION SOLUTION : 

120D , flashing 

120C , flashing 

Detected battery type does not match the Press the START / STOP / 
Battery Type selection button ; verify the battery 

matches the selected 
type ; verify balance 
connector is plugged in 
( if required ) 

Battery or cell voltage is too high or too low to Verify balance connector 
charge safely is plugged in ( if 

required ) ; disconnect 
battery and check 
condition 

Charge cycle timed out without reaching the Disconnect battery and 
target battery voltage . check condition . 
A preferred battery iD is detected but not Contact customer 
readable by the battery charger . support 
The battery charger internal temperature is too Power off the battery 
high . charger to allow charger 

to cool off . 

120B , flashing 

120A , flashing 

120B - D , flashing 

charge being below 20 % of the peak voltage charge . As the As shown in FIG . 5 , the first battery charger 100 may be 
battery charge increases during charging , additional indica - implemented with a plug 126 for operably connecting the 
tors 120 may illuminate . According to the present example , as first battery charger 100 to an external power supply . In the 
indicators 120A and 120B may both illuminate upon the embodiment shown , the plug 126 may comprise a standard 
battery charge reaching a threshold charge amount , perhaps A / C plug for insertion into a wall outlet . 
40 % of peak voltage . Similarly , indicator 120C may illumi - Additionally , in some embodiments , the first battery char 
nate upon the battery charge reaching 60 % of peak voltage ger 100 may be implemented with an audible enunciator 
and 120D at 80 % . At full charge , the first battery charger 100 50 device ( not shown ) , such as a speaker . In such embodiments , 
may be configured to illuminate the Charge Status indicator the audible enunciator device may be configured to alert the 118 according to a specific mode , or pattern , as described user of changes in a status or condition of the first battery 
above . charger 100 . For example , the first battery charger 100 may The Charge Status indicator 118 and Charge Rate / Prog be implemented with a speaker for making a sound , such as ress indicators 120A - D may be further configured to illu - 55 a tone , beep , or the like , to indicate that the first battery minate in an alternative manner , such as sweeping back charger 100 has completed charging a battery . Additionally , and - forth or collectively flashing , for example , at times the speaker may be configured to produce alternative sounds when the first battery charger 100 is connected to a battery for indicating other statuses , or conditions , of the first and the sensor device 309 has not received any information 
from the battery . Additionally , the Charge Rate / Progress 60 battery charger 100 such as error alert tones or beeps 
indicators 120A - D may be configured to illuminate in a indicating a change to a charging operation parameter . 
specific mode at start up for indicating to a user that the first Referring now to FIG . 9 , a block diagram of an embodi 
battery charger 100 is powered up and waiting to be coupled m ent of a component configuration 300A of the first battery 
to a battery to be charged . For example , the first battery charger 100 is shown . The first battery charger 100 may 
charger 100 may be configured to illuminate the Charge 65 comprise the component configuration 300 which may 
Rate / Progress indicators 120A - D in a “ runway ” pattern at include one or more balancing circuits 312 , a charging 
start up , or , additionally , at any time that the battery charger circuit 306 , power supply circuitry 302 , a processor 318 , a 
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memory 316 , an I / O interface 310 , and a fan 314 . The first suitable for use in a battery charger having the capabilities 
battery charger 100 may additionally comprise an RFID and features described in reference to the first battery 
sensor 309 . charger 100 , herein . The LiPo balancing circuits 312 may be 
As shown in FIG . 9 , in an embodiment , the power supply capable of configuring a balance charge current suitable for 

circuit 302 may be an AC to DC converter circuit for 5 charging batteries of the type and size described herein and 
converting AC current received by the first battery charger in accordance with known charging methods , such as : peak 
100 to DC current . The power supply circuit 302 may voltage detection charging ; constant voltage constant cur 
comprise any known components or methods for power rent charging ; trickle charging ; balance charging ; storage 
conversion comprising the prior art that may be suitable for charging ; and the like . 
use in a battery charger having the capabilities described in 10 As shown in FIG . 9 , in an embodiment , the controls 
reference to the battery charger embodiments described , components 300 may include a fan 314 that may circulate air 
herein . within the first battery charger 100 to cool the controls 

As shown in FIG . 9 , in an embodiment , the charging components 300 during battery charger 100 operation . The 
circuit 306 may be operably connected to the power supply fan 314 may comprise any fan of any type or size comprising 
circuit 302 and may be configured to provide a charge 15 the prior art that may be suitable for use in a battery charger 
current for charging a battery in accordance with desired having the capabilities described in reference to the first 
charging parameter settings . The charging circuit 306 may battery charger 100 , herein . 
comprise any known components or methods for configur - The controls components 300 may be implemented with 
ing the DC current received from the power supply circuit a memory 316 for storing code , operational logic , instruc 
302 comprising the prior art that may be suitable for use in 20 tions , predefined settings , or other data which may be used 
a battery charger having the capabilities described in refer - for operation and control of the first battery charger 100 . In 
ence to the battery charger embodiments described , herein . an embodiment , the memory 316 may store a listing of 
The charging circuit 306 may be capable of configuring a battery identifiers for matching to an identifier that may be 
charge current suitable for charging batteries of the type and stored on an RFID tag of a battery to be charged . The 
size described , herein , and in accordance with known charg - 25 memory 316 may be a volatile memory or a non - volatile 
ing methods , such as : peak voltage detection charging ; memory of any type comprising the prior art . The memory 
constant voltage constant current charging ; trickle charging ; 316 may include an optical , magnetic ( hard drive ) or any 
balance charging ; storage charging ; and the like . other form of data storage device . In one embodiment , the 

The controls components 300 may include an RFID memory 316 may be built into the processor 318 . 
reader 308 for establishing RF communication with batteries 30 The memory 316 may store computer executable instruc 
implemented with an RFID tag to receive data from the tions . The processor 318 may execute computer executable 
battery for use in configuring the charge current provided by instructions . The computer executable instructions may be 
the first battery charger 100 . The RFID reader 308 may be included in computer code . The computer code may be 
operably connected to a processor 318 and / or an interface stored in the memory 316 . The computer code may be 
I / O 310 and may communicate data received from a battery 35 written in any computer language comprising the prior art . 
implemented with an RFID tag to those components . The The memory 316 may be a non - transitory tangible storage 
RFID reader 308 may be of the type and have the functional media . 
capabilities as described in U . S . Provisional Patent Appli The computer code may be logic encoded in one or more 
cation , Ser . No . 62 / 007 , 403 filed on Jun . 3 , 2014 , titled tangible media or one or more non - transitory tangible media 
“ Intelligent Battery - Powered System Connector . ” 40 for execution by the processor 318 . Logic encoded in one or 

The interface I / O 310 may receive and route data from more tangible media for execution may be defined as 
and between the components comprising the controls com - instructions that are executable by the processor 318 and that 
ponents 300 of the battery charger 100 . The interface I / O are provided on the computer - readable storage media , 
may operably connect to any other components comprising memories , or a combination thereof . Logic may include a 
the controls components 300 through any operable connec - 45 software controlled microprocessor , an application specific 
tion methods comprising the prior art for sending and / or integrated circuit ( ASIC ) , an analog circuit , a digital circuit , 
receiving signals , physical communications , and / or logical a programmed logic device , a memory device containing 
communications . In a particular embodiment , the interface instructions , and the like . The instructions may be stored on 
I / O 310 may be configured to receive data from the RFID any computer readable medium comprising the prior art 
reader 308 and direct the received data to other components , 50 from which a computer , a processor , or other electronic 
such as the processor 318 , the charging circuit 306 , a LiPo device can read . 
balancing circuit 312 , or the like . In an alternative embodi The processor 318 may include a general processor , 
ment , the controls components 300 may not include an digital signal processor , ASIC , field programmable gate 
interface I / O 310 . In such embodiments , the components array , analog circuit , digital circuit , central processing unit 
comprising the controls components 300 may be configured 55 ( CPU ) , micro - processor unit ( MPU ) , micro - controller unit 
to communicate directly through wired or wireless connec - ( MCU ) , combinations thereof , or other now known proces 
tions between the components . sor . The processor 318 may be a single device or combina 

As shown in FIG . 9 , the controls components 300 may tions of devices , such as associated with a network or 
include one or more LiPo balancing circuit 312 for provid - distributed processing . The processor 318 may be respon 
ing low amperage balance charge currents for use in charg - 60 sive to or operable to execute instructions stored as part of 
ing LiPo type batteries . The LiPo balancing circuits 312 may software , hardware , integrated circuits , firmware , micro 
operably connect to other components such as the RFID code or the like . The functions , acts , methods or tasks 
reader 308 , the interface I / O 310 , the charging circuit 306 , illustrated in the figures or described herein may be per 
the power supply circuit 302 , the memory 316 , and / or the formed by the processor 318 executing instructions stored in 
processor 318 . The LiPo balancing circuits 312 may com - 65 the memory 316 . 
prise any known components or methods for balance charg - The memory 316 may store a predefined set of instruc 
ing a LiPo battery comprising the prior art that may be tions that may be used by the processor 318 to control the 



US 10 , 431 , 992 B2 
17 18 

operation of the first battery charger 100 . The processor 318 the second switch 104 , to toggle between available Charge 
may receive input from the user of the first battery charger Rates . During user selection of a Charge Rate at Step 1007 , 
100 , from the battery to be charged through an RF connec - the first battery charger 100 may remain ready to begin 
tion with the battery , or from both sources . The processor supplying a charge current to the battery to be charged . The 
may respond to input received from the user , or from the 5 user may begin charging operation by the first battery 
battery , or both , to configure the charge current of the first charger 100 at any time by pressing and holding the “ Start / 
battery charger 100 , to initiate or terminate charging opera - Stop ” button for 2 seconds 
tion , initiate or change an indicator communicating an Although the method 1000 , as shown in FIG . 10 , orders 
operational status or parameter of the first battery charger the Charge Mode change step , Step 1006 , before the Charge 
100 , or some other similar response . Turning now to FIG . 10 Rate change step , Step 1007 , it should be noted that these 
10 , a method 1000 illustrating operational steps of an steps may be performed in any order , relative to one another . 
embodiment of the first battery charger 100 is shown . At For example , a user may elect to change the Charge Rate , 
Step 1001 , the user may plug in the first battery charger 100 first , before changing the Charge Mode . 
to a power source . The first battery charger 100 may indicate Returning to Step 1002 , if the first battery charger 100 
that power is being received and that a battery may be 15 determines that the connected battery is not implemented 
connected by illuminating the Charge Rate / Progress indica - with an RFID tag , or is implemented with an unreadable 
tors 120 in a “ runway ” pattern , followed by slow flashing of RFID tag , the first battery charger 100 may indicate this 
the Charge Status indicator 118 . The user may connect the status to the user at Step 1008 . At Step 1008 , the first battery 
battery to be charged to the charger output port 114 . Addi - charger 100 may illuminate the Charging Rate / Status indi 
tionally , the user may connect a balance port connector of 20 cators 120 in a sweeping manner . Additionally , the “ Start / 
the battery to be charged to the appropriately sized balance Stop ” push button may not illuminate . The battery charger 
port 116 of battery charger 100 if the battery to be charged may be configured to remain in this state and await action by 
is a LiPo type battery and is not implemented with an RFID the user . 
tag . The user may elect to disconnect and reconnect the 

At Step 1002 , the first battery charger 100 may determine 25 battery , at Step 1009 , returning to Step 1001 . The user may 
if the battery connected to the charger output port 114 is elect to take this action in instances where the battery 
implemented with a readable RFID tag . If the battery connected is implemented with an RFID tag but an RFID 
inserted is implemented with an RFID tag that is readable by connection was not made with the first battery charger 100 
the sensor device 309 of the first battery charger 100 , the first during coupling of the battery and the first battery charger 
battery charger 100 may indicate to the user that a “ smart ” 30 100 . 
battery has been detected by illuminating the first switch Alternatively , the user may elect to enter " Advanced 
102 , which may be the “ Start / Stop ” labeled push button , at Mode ” at Step 1010 , by simultaneously pressing and hold 
Step 1003 . Also at Step 1003 , the first battery charger 100 ing the “ Start / Stop ” and the “ Charge Rate ” push buttons , 
may receive information from the RFID tag of the battery to switches 102 and 104 , respectively , for 2 seconds . The user 
be charged and configure the charging parameters of the first 35 may elect this action when the battery to be charged is not 
battery charger 100 in accordance with the information implemented with an RFID tag . 
received from the battery to be charged and from default T he first battery charger 100 may determine whether a 
settings of the first battery charger 100 . Illumination of the balance port connector has been electrically connected to a 
“ Start / Stop ” button may indicate to the user that the first balance port 116 at Step 1011 . If a balance connector is 
battery charger 100 is ready to begin supplying a charge 40 detected , the first battery charger 100 may select default 
current to the battery and will do so upon the user pressing charging parameter settings , such as setting the Battery Type 
and holding the “ Start / Stop ” button for 2 seconds . to “ LiPo ” and setting the Charge Mode to “ Balance ” at Step 
At Step 1004 , the battery charger may wait for user action . 1012 . 

If the first battery charger 100 charging parameters are If no balance connector is detected , the first battery 
acceptable as configured , the user may begin charging 45 charger 100 may prompt the user to select a Battery Type by 
operation by the first battery charger 100 by pressing and illuminating the Battery Type selection indicators 110 in an 
holding the “ Start / Stop ” button for 2 seconds at Step 1005 . alternating manner at Step 1013 . The user may select a 

If desired , the user may change the Charge Mode of the Battery Type by pressing the “ Battery Type ” push button , the 
first battery charger 100 at Step 1006 , by pressing the switch 108 , until the Battery Type selection indicator 110 
“ Charge Mode ” push button , switch 112 , to toggle between 50 corresponding to the desired Battery Type is illuminated . 
available modes . During user selection of a Charge Mode at The first battery charger 100 may select a default Charge 
Step 1006 , the first battery charger 100 may remain ready to Mode based on the Battery Type selected . For example , 
begin supplying a charge current to the battery to be charged . Balance mode may be selected for LiPo batteries and Fast 
The user may begin charging operation by the first battery mode selected for NiMH batteries . Additionally , the first 
charger 100 at any time by pressing and holding the “ Start / 55 battery charger 100 may be configured to indicate a Battery 
Stop ” button for 2 seconds . Type mismatch error if the user selects the “ LiPo " Battery 

Additionally , if desired , the user may change the Charge Type and the first battery charger 100 does not detect a 
Rate of the first battery charger 100 at Step 1007 , by balance connector coupled to a balance connector port 116 , 
simultaneously pressing and holding the “ Start / Stop ” and at Step 1013 . 
the “ Charge Rate ” push buttons , switches 102 and 104 , 60 At Step 1014 , the first battery charger 100 may prompt the 
respectively , for 2 seconds . This may place the first battery user to select a Charge Rate by illuminating the Charge 
charger 100 in “ Advanced Mode . ” The Charge Rate / Prog - Rate / Progress indicator 120A in a flashing mode . The user 
ress indicator 120 corresponding to the currently selected may select a Charge Rate by pressing the “ Charge Rate ” 
Charge Rate may begin flashing to indicate to the user that push button , the switch 104 , to toggle between available 
the battery charger is awaiting a Charge Rate selection by 65 Charge Rates until the Charge Rate / Progress indicator 120 
the user . The user may then change the Charge Rate to a corresponding to the desired Charge Rate is illuminated . 
desired setting by pressing the “ Charge Rate ” push button , Once the user selects a Charge Rate , the first battery charger 
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100 may be configured to begin supplying a charge current indicating that the first battery charger 100 is awaiting 
to the battery to be charged . The user may begin charging coupling of a battery to the charge output port 114 . 
operation by the first battery charger 100 by pressing and The first battery charger 100 may be used in accordance 
holding the “ Start / Stop ” button for 2 seconds . with method 1000 to balance charge a “ smart ” LiPo battery 
Once charging commences , regardless of the Battery 5 implemented with an RFID chip and using “ Advanced 

Type , Charge Mode , or Charge Rate selections , the Charge Mode ” to select the “ A ” Charge Rate , as shown in FIG . 12 . 
Status indicator 118 may be configured to continuously At Step 1201 , the battery charger may be electrically con 
“ blink , ” indicating that a charging is in progress . The Charge nected to a power supply and the “ smart ” LiPo battery may 
Rate / Progress indicators 120 may also illuminate to display be connected to the charge output port . The battery charger 
the amount of charge contained by the battery relative to the 10 may then detect the RFID tag and respond by illuminating 

the “ Start / Stop ” button at Step 1202 . The battery charger peak charge of the battery . The first battery charger 100 may may then receive information from the battery RFID tag and continuously monitor for undue delay in peak charge detec may set the battery charger operating parameters to the tion or over - temperature conditions using thermocouples , “ LiPo , ” “ Balance , ” and “ 4A ” settings at Step 1203 . 
infrared radiation , and other methods . 15 At Step 1204 , the user may change the Charge Rate of the 

The charge process may be halted by the occurrence of a first battery charger 100 using “ Advanced Mode ” by simul 
peak charge detection timeout , or an over - temperature con taneously pressing and holding the “ Start / Stop ” and the 
dition . Additionally , the charging may be halted by the user “ Charge Rate ” push buttons for 2 seconds . The Charge 
pressing the “ Start / Stop ” button or disconnecting the battery Rate / Progress indicator 120 corresponding to the currently 
If the “ Start / Stop ” button is pressed the first battery charger 20 selected Charge Rate may begin flashing to indicate to the 
100 may revert to its pre - charging configuration , with indi - user that the battery charger is awaiting a Charge Rate 
cators illuminated to show current parameter setting selec selection by the user . 
tions . If the battery is disconnected during charging , the first At Step 1205 , the user may change the Charge Rate to a 
battery charger 100 may be configured to illuminate the desired setting of “ 2A ” by pressing the “ Charge Rate ” push 
Charge Rate / Progress indicators in the " runway ” pattern , 25 button twice . During user selection of a Charge Rate at Step 
indicating that the first battery charger 100 is awaiting 1205 , the first battery charger 100 may remain ready to begin 
coupling of a battery to the charge output port 114 . supplying a charge current to the battery to be charged . The 

Alternatively , if the charging process is not interrupted , user may begin charging operation at Step 1206 by pressing 
and reaches completion , the Charge Status indicator 118 and holding the “ Start / Stop ” button for 2 seconds . 
may be configured to cease blinking and illuminate solidly . 30 At Step 1206 , battery charging commences and the 
Further , the Charge Rate / Progress indicators 120 may turn Charge Status indicator 118 “ blinks . ” The Charge Rate / 
off . The first battery charger 100 may automatically begin Progress indicators 120 also illuminate to display the 
“ trickle charging " the battery for up to a pre - set amount of amount of charge contained by the battery relative to the 
time while waiting for the user to disconnect the battery . peak charge of the battery . At Step 1207 , the charging 
Having described the features and capabilities of several 35 process completes , the Charge Status indicator 118 may be 

embodiments of a battery charger according to the present configured to cease blinking and illuminate solidly . Further , 
invention , along with a method of operation for the battery the Charge Rate / Progress indicators 120 may turn off . The 
charger , several illustrative examples of battery charger use first battery charger 100 may automatically begin “ trickle 
are now provided . charging ” the battery for up to a pre - set amount of time 

The first battery charger 100 may be used in accordance 40 while waiting for the user to disconnect the battery . 
with method 1000 to balance charge a “ smart ” LiPo type Once the battery is disconnected , at Step 1208 , the first 
battery implemented with an RFID chip using the RFID battery charger 100 may illuminate the Charge Rate / Prog 
defined and default settings , as shown in FIG . 11 . At Step ress indicators in the “ runway ” pattern , indicating that the 
1101 , the battery charger may be electrically connected to a first battery charger 100 is awaiting coupling of a battery to 
power supply and the " smart " LiPo battery may be con - 45 the charge output port 114 . 
nected to the charge output port . The battery charger may The first battery charger 100 may be used in accordance 
then detect the RFID tag and respond by illuminating the with method 1000 to charge a “ smart ” LiPo battery imple 
" Start / Stop ” button at Step 1102 . The battery charger may m ented with an RFID chip for storage , as shown in FIG . 13 . 
then receive information from the battery RFID tag and may At Step 1301 , the battery charger may be electrically con 
set the battery charger operating parameters to the “ LiPo , " 50 nected to a power supply and the “ smart ” LiPo battery may 
“ Balance , ” and “ 4A ” settings at Step 1103 . The user may be connected to the charge output port . The battery charger 
then commence charging by pressing and holding the “ Start / may then detect the RFID tag and respond by illuminating 
Stop ” button for 2 seconds at Step 1104 . the “ Start / Stop ” button at Step 1302 . The battery charger 

At Step 1105 , battery charging commences and the may then receive information from the battery RFID tag and 
Charge Status indicator 118 “ blinks . ” The Charge Rate / 55 may set the battery charger operating parameters to the 
Progress indicators 120 also illuminate to display the “ LiPo , ” “ Balance , ” and “ 4A ” settings at Step 1303 . 
amount of charge contained by the battery relative to the At Step 1304 , the user may change the Charge Mode of 
peak charge of the battery . the first battery charger 100 by pressing the “ Charge Mode , " 

At Step 1106 , the charging process completes , the Charge or “ LIPO ” push button until “ Storage ” mode is selected . 
Status indicator 118 may be configured to cease blinking and 60 During user selection of a Charge Mode at Step 1304 , the 
illuminate solidly . Further , the Charge Rate / Progress indi - first battery charger 100 may remain ready to begin supply 
cators 120 may turn off . The first battery charger 100 may i ng a charge current to the battery to be charged . The user 
automatically begin “ trickle charging ” the battery for up to may begin charging operation by pressing and holding the 
a pre - set amount of time while waiting for the user to “ Start / Stop ” button for 2 seconds at step 1305 . 
disconnect the battery . Once the battery is disconnected , at 65 At Step 1306 , battery charging commences and the 
Step 1107 , the first battery charger 100 may illuminate the Charge Status indicator 118 “ blinks . ” The Charge Rate / 
Charge Rate / Progress indicators in the “ runway ” pattern , Progress indicators 120 also illuminate to display the 
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amount of charge contained by the battery relative to the enter “ Advanced Mode ” by simultaneously pressing and 
peak charge of the battery . At Step 1307 , the charging holding the “ Start / Stop ” and the “ Charge Rate ” push buttons 
process completes , the Charge Status indicator 118 may be for 2 seconds . 
configured to cease blinking and illuminate solidly . Further , At Step 1504 , the battery charger may detect that no 
the Charge Rate / Progress indicators 120 may turn off . 5 balance connector is electrically connected to a balance port 
Once the battery is disconnected , at Step 1308 , the first and prompt the user to select a Battery Type by illuminating 

battery charger 100 may illuminate the Charge Rate / Prog the LiPo and NiMH battery type selection indicators in an 
ress indicators in the runway ” pattern , indicating that the alternating manner . The user may select the " LiPo ” Battery 

Type by pressing the “ Battery Type ” push button once at first battery charger 100 is awaiting coupling of a battery to 10 Step 1505 . The battery charger may illuminate the “ LiPo ” the charge output port 114 . Battery Type selection indicator in a solid mode and illu The first battery charger 100 may be used in accordance minate the Charge Mode selection indicator corresponding with method 1000 to balance charge a LiPo battery without to “ Balance . ” an RFID chip , as shown in FIG . 14 . At Step 1401 , the battery At Step 1506 , the battery charger may detect that “ LiPo ” 
charger may be electrically connected to a power supply and 15 is selected while no balance connector is coupled to a 
the LiPo battery may be connected to the charge output port . balance connector port of the battery charger . The battery 
Additionally , a balance connector may be connected to a charger may indicate the error condition by illuminating the 
balance port of the battery charger at Step 1401 . “ 1A ” Charge Rate / Progress indicator in a blinking manner . 

At Step 1402 , the battery charger may detect that the The “ 1A ” Charge Rate / Progress indicator may continue to 
battery is not implemented with an RFID tag and respond by 20 blink until the user either disconnects the battery or presses 
illuminating the Charging Rate / Status indicators in a sweep the “ Start / Stop ” button . 
ing manner . The battery charger may remain in this state and The first battery charger 100 may be used in accordance 
await action by the user . At Step 1403 , the user may elect to with method 1000 to fully charge a “ smart ” NiMH type 
enter " Advanced Mode ” by simultaneously pressing and battery implemented with an RFID chip using the RFID 
holding the “ Start / Stop ” and the " Charge Rate ” push buttons 25 defined and default settings , as shown in FIG . 16 . At Step 
for 2 seconds . 1601 , the battery charger may be electrically connected to a 
At Step 1403 , the battery charger may detect the balance power supply and the " smart " NiMH battery may be con 

connector electrically connected to a balance port and may nected to the charge output port . The battery charger may 
set the charging parameter settings to “ LiPo ” and “ Balance . ” then detect the RFID tag and respond by illuminating the 
The “ 1A ” Charge Rate / Progress indicator may begin flash - 30 “ Start / Stop ” button at Step 1602 . The battery charger may 
ing to indicate to the user that the battery charger is awaiting then receive information from the battery RFID tag and may 
a Charge Rate selection by the user . set the battery charger operating parameters to the “ NiMH ” 

At Step 1404 , the user may change the Charge Rate to a and “ 4A ” settings at Step 1603 . The user may then com 
desired setting of “ 4A ” by pressing the “ Charge Rate ” push mence charging by pressing and holding the “ Start / Stop ” 
button three times . Upon user selection of a Charge Rate at 35 button for 2 seconds at Step 1604 . 
Step 1404 , the first battery charger 100 may become ready At Step 1605 , battery charging commences and the 
to begin supplying a charge current to the battery to be Charge Status indicator 118 “ blinks . ” The Charge Rate / 
charged . The user may begin charging operation at Step Progress indicators 120 also illuminate to display the 
1405 by pressing and holding the “ Start / Stop ” button for 2 amount of charge contained by the battery relative to the 
seconds . 40 peak charge of the battery . 
At Step 1406 , battery charging commences and the At Step 1606 , the charging process completes , the Charge 

Charge Status indicator 118 “ blinks . ” The Charge Rate ) Status indicator 118 may be configured to cease blinking and 
Progress indicators 120 also illuminate to display the illuminate solidly . Further , the Charge Rate / Progress indi 
amount of charge contained by the battery relative to the cators 120 may turn off . The first battery charger 100 may 
peak charge of the battery . At Step 1407 , the charging 45 automatically begin " trickle charging " the battery for up to 
process completes , the Charge Status indicator 118 may be a pre - set amount of time while waiting for the user to 
configured to cease blinking and illuminate solidly . Further , disconnect the battery . Once the battery is disconnected , at 
the Charge Rate / Progress indicators 120 may turn off . The Step 1607 , the first battery charger 100 may , in Step 1608 , 
first battery charger 100 may automatically begin " trickle illuminate the Charge Rate / Progress indicators in the " run 
charging " the battery for up to a pre - set amount of time 50 way ” pattern , indicating that the first battery charger 100 is 
while waiting for the user to disconnect the battery . awaiting coupling of a battery to the charge output port 114 . 

Once the battery is disconnected , at Step 1408 , the first The first battery charger 100 may be used in accordance 
battery charger 100 may illuminate the Charge Rate / Prog - with method 1000 to fully charge a NiMH battery without an 
ress indicators in the “ runway ” pattern , indicating that the RFID chip , as shown in FIG . 17 . At Step 1701 , the battery 
first battery charger 100 is awaiting coupling of a battery to 55 charger may be electrically connected to a power supply and 
the charge output port 114 . the NiMH battery may be connected to the charge output 

FIG . 15 illustrates how the battery charger may deter the port . 
user from charging a LiPo battery not implemented with an At Step 1702 , the battery charger may detect that the 
RFID tag without a balance connector coupled to a balance battery is not implemented with an RFID tag and respond by 
connector port . At Step 1501 , the battery charger may be 60 illuminating the Charging Rate / Status indicators in a sweep 
electrically connected to a power supply and the LiPo ing manner . The battery charger may remain in this state and 
battery may be connected to the charge output port . await action by the user . At Step 1703 , the user may elect to 

At Step 1502 , the battery charger may detect that the enter “ Advanced Mode ” by simultaneously pressing and 
battery is not implemented with an RFID tag and respond by holding the “ Start / Stop ” and the “ Charge Rate ” push buttons 
illuminating the Charging Rate / Status indicators in a sweep - 65 for 2 seconds . 
ing manner . The battery charger may remain in this state and At Step 1704 , the battery charger may detect that no 
await action by the user . At Step 1503 , the user may elect to balance connector is electrically connected to a balance port 
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and prompt the user to select a Battery Type by illuminating switch 202 and a second switch 204 . Both switches 202 , 204 
the “ LiPo ” and “ NiMH ” battery type selection indicators in may receive user input to set one or more charging param 
an alternating manner . The user may select the " NiMH ” eters of the second battery charger 200 and / or initiate deliver 
Battery Type by pressing the “ Battery Type ” push button of a charging current by the second battery charger 200 . As 
twice at Step 1705 . The battery charger may illuminate the 5 shown in FIG . 6 , each switch may comprise a push button . 
“ NiMH ” Battery Type selection indicator in a solid mode . In alternative embodiments , the switches may comprise any 
At Step 1706 , the “ 1A ” Charge Rate / Progress indicator combination of push buttons , toggle switches , radial 

may begin flashing to indicate to the user that the battery switches , and the like . 
charger is awaiting a Charge Rate selection by the user . At As shown in FIG . 6 , the first switch 202 of the second 
Step 1707 , the user may change the Charge Rate to a desired 10 battery charger 200 may be a push - button switch providing 
setting of “ 4A " by pressing the “ Charge Rate ” push button the user " start / stop " control over the delivery of a charging 
three times . Upon user selection of a Charge Rate , the first current by the second battery charger 200 . The first switch 
battery charger 100 may become ready to begin supplying a 202 may also be configured to operate as a status indicator , 
charge current to the battery to be charged . The user may illuminating to indicate a status or condition of the second 
begin charging operation at Step 1708 by pressing and 15 battery charger 200 . 
holding the “ Start / Stop ” button for 2 seconds . The first switch 202 of the second battery charger 200 
At Step 1709 , battery charging commences and the may have substantially similar construction and features as 

Charge Status indicator 118 “ blinks . ” The Charge Rate the corresponding first switch 102 of the first battery charger 
Progress indicators 120 also illuminate to display the 100 , described above . Further , the first switch 202 of the 
amount of charge contained by the battery relative to the 20 second battery charger 200 may perform substantially the 
peak charge of the battery . At Step 1710 , the charging same functions as the corresponding first switch 102 of the 
process completes , the Charge Status indicator 118 may be first battery charger 100 , described above . As such , specific 
configured to cease blinking and illuminate solidly . Further , features of the first switch 202 will not be described herein , 
the Charge Rate / Progress indicators 120 may turn off . The but are instead , described through reference to the descrip 
first battery charger 100 may automatically begin " trickle 25 tion of the first switch 102 , above . The convention of 
charging ” the battery for up to a pre - set amount of time describing the first switch 102 in this manner is adopted for 
while waiting for the user to disconnect the battery . the purpose of avoiding unnecessary and repetitive lan 

Once the battery is disconnected , at Step 1711 , the first guage , only , and shall not foreclose from the scope of this 
battery charger 100 may illuminate the Charge Rate / Prog - disclosure a wide range of variations , modifications , changes 
ress indicators in the “ runway " pattern , indicating that the 30 and substitutions expressly , or implicitly , disclosed here . 
first battery charger 100 is awaiting coupling of a battery to As shown in FIG . 6 , the second battery charger 200 may 
the charge output port 114 . be implemented with a second switch 204 which may be a 
The Second Battery Charger 200 push button switch for allowing the user to select a “ Charge 
Referring now to FIGS . 6 - 8 , a second embodiment of a Rate . ” The second switch 204 of the second battery charger 

battery charger , the second battery charger 200 , is shown . 35 200 may have substantially similar construction and features 
The second battery charger 200 may be configured to be as the corresponding second switch 104 of the first battery 
compatible with batteries of a specific battery chemistry charger 100 , described above . Further , the second switch 
type . For example , the second battery charger 200 may be 204 of the second battery charger 200 may perform sub 
configured to charge only NiMH type batteries . Accordingly , stantially the same functions as the corresponding second 
the second battery charger 200 may be a " simplified ” version 40 switch 104 of the first battery charger 100 , described above . 
of the first battery charger 100 and may be implemented with As such , specific features of the second switch 204 will not 
fewer components than the first battery charger 100 . be described herein , but are instead , described through 

The second battery charger 200 may comprise a charger reference to the description of the second switch 104 , above . 
output port 214 for coupling the second battery charger 200 The convention of describing the second switch 204 in this 
to a rechargeable battery , a sensor device 309 for receiving 45 manner is adopted for the purpose of avoiding unnecessary 
information from the battery to be charged , two switches and repetitive language , only , and shall not foreclose from 
202 , 204 for receiving user input , a plurality of status the scope of this disclosure a wide range of variations , 
indicators 218 , 220 , and a plug 226 for connecting the modifications , changes and substitutions expressly , or 
battery charger to a power supply . implicitly , disclosed here . 
As shown in FIG . 7 , the second battery charger 200 may 50 As shown in FIG . 6 , the second battery charger 200 may 

comprise a charger output port 214 for electrically coupling be implemented with one or more indicators 218 and 220 . 
a rechargeable battery to the second battery charger 200 . The indicators 218 and 220 , which may be one or more 
According to the embodiment shown , the charger output LEDs , may be configured to indicate the Charge Status , the 
port 214 may comprise an electrical socket comprising an selected Charge Rate , and the Charge Progress . In alterna 
insulating material and implemented with two male termi - 55 tive embodiments , the indicators 218 and 220 may be 
nals for receiving a female electrical connector ( not labeled ) configured to indicate additional , fewer , or different statuses 
of a rechargeable battery . The charger output port 214 may of the battery charger . 
be further implemented with a sensor device 309 , which may As shown in FIG . 6 , the second battery charger 200 may 
be an RFID reader , and which may be disposed along an be implemented with a charger output port 214 for electri 
inner surface of the electrical socket of charger output port 60 ?ally coupling a rechargeable battery to the second battery 
214 . The second battery charger 200 may be configured to charger 200 . In an embodiment , the charger output port 214 
provide a charging current to a rechargeable battery through may be an electrical connector such as an electrical socket 
the charger output port 214 upon user initiation of charging or receptacle for receiving an electrical plug coupled to a 
operation while the rechargeable battery is electrically con - battery to be charged , for example . According to the embodi 
nected to the charger output port 214 . 65 ment shown , the charger output port 214 may comprise an 

According to embodiment shown in FIG . 6 , the second electrical socket comprising an insulating material and 
battery charger 200 may comprise two switches : a first implemented with two male terminals 222A and 222B for 
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receiving a female electrical connector 152 of a rechargeable Each component group may comprise substantially simi 
battery 150 . In an embodiment , the charger output port 214 lar features , components , and characteristics as the first 
may be provided with balancing terminals 224A and 224B , battery charger 100 , as described above , and may be oper 
which connect to LIPO Balancing Circuit 312 , as shown in able to perform some , or all , of the functions of the first 
FIG . 9 . The balancing terminals may not be utilized when 5 battery charger 100 . For example , each component group of 
charging other than LiPo batteries . the third battery charger 400 may comprise a single battery 

The indicators 218 and 220 of the second battery charger charger which may accommodate rechargeable batteries of 
200 may have substantially similar construction and features different chemistries , such as accommodating both Li - type 
as the corresponding indicators 118 and 120 , respectively , of and Ni - type batteries . Further , each component group of the 
the first battery charger 100 , described above . Further , the 10 third battery charger 400 may comprise a single battery 
indicators 218 and 220 of the second battery charger 200 charger configured to implement charge parameter settings 
may perform substantially the same functions as the corre - received from a coupled battery to be charged . Each com 
sponding indicators 118 and 120 , respectively , of the first ponent group of the third battery charger 400 may comprise 
battery charger 100 , described above . As such , specific a single battery charger configured to implement default 
features of the indicators 218 and 220 will not be described 15 charge parameter settings in response to detected conditions . 
herein , but are instead , described through reference to the Each component group of the third battery charger 400 may 
description of the indicators 118 and 120 , respectively , comprise a single battery charger which may receive user 
above . The convention of describing the indicators 218 and input for adjusting and / or entering one or more charge 
220 in this manner is adopted for the purpose of avoiding parameter settings . 
unnecessary and repetitive language , only , and shall not 20 The third battery charger 400 may be implemented with 
foreclose from the scope of this disclosure a wide range of one or more features , and / or components allowing operation 
variations , modifications , changes and substitutions of the third battery charger 400 to perform one or more 
expressly , or implicitly , disclosed here . functions beyond those of the first battery charger 100 . In an 

The second battery charger 200 may be provided with an embodiment , the third battery charger 400 may be provided 
internal component configuration similar to that shown in 25 with one or more switches , indicators , and / or internal com 
FIG . 9 , excepting the balancing circuit 312 shown . The ponents in addition to , and different from , those of the first 
second battery charger 200 may comprise a charging circuit battery charger 100 . In an embodiment , for example , the 
306 , power supply circuitry 302 , a processor 318 , a memory third battery charger 400 may comprise one or more 
316 , an I / O interface 310 , and a fan 314 . The second battery switches for toggling between independent operation of two 
charger 200 may additionally comprise an RFID sensor 309 . 30 or more respective component groups and concerted opera 
Each of these components may have substantially similar tion of two or more respective component groups . The third 
functions , features , and characteristics as described above , battery charger 400 may be operable to simultaneously 
in reference to the first battery charger 100 . electrically couple to multiple batteries for independent , or 

An embodiment of the second battery charger 200 , as simultaneous , charging of more than one battery . Further , the 
described herein , may be implemented with a method of 35 third battery charger 400 may be operable in accordance 
operation similar to that shown in FIG . 10 and described in with one or more power settings to selectively generate one 
reference to the first battery charger 100 , with the steps or more high power charge currents . 
associated to LiPo battery charging omitted . Further , it According to the particular embodiment shown in FIGS . 
should be appreciated that an embodiment of the second 24 - 27 , the third battery charger 400 may comprise two 
battery charger 200 , as described herein , implemented with 40 component groups for generating one or more configurable 
a method of operation similar to that shown in FIG . 10 may charge currents for charging one or more batteries . A first 
operate to perform the respective battery charger operations component group may comprise a low power section of the 
described in reference to FIGS . 16 and 17 , above . third battery charger 400 . According to the embodiment 
The Third Battery Charger 400 shown , the low power section may comprise a first switch 

Referring to FIGS . 24 - 27 , a third embodiment of a battery 45 402A , a second switch 404A , a third switch 408A , a fourth 
charger , the third battery charger 400 , is shown . The third switch 412A , a charge output port 414A , a balance port 
battery charger 400 may be a multiple battery charger 416A , an indicator 418A , and a plurality of indicators 
comprising a component configuration including at least two 420A - D . As shown in FIG . 27 , the low power section 304 
component groups for generating one or more configurable may additionally comprise an RFID 308A , a sensor 309A , 
charge currents . Each component group may be operable to 50 an interface I / O 310A , a LiPo balancing circuit 312A , a 
generate one or more configurable charge currents and may charging circuit 306 , a processor 318A , a memory 316A , 
be implemented with one or more components for electri - and an audio enunciator 324 . The low power section com 
cally coupling to a rechargeable battery . In an embodiment , ponents may be operable to generate one or more configu 
each component group may be independently operable to rable charge currents within a first range of Charge Rates 
charge one or more batteries . Additionally , or alternatively , 55 which may comprise one or more lower amperage Charge 
two or more component groups may be operated in concert Rates . In an embodiment , the low power section may 
to charge one or more batteries . comprise additional , fewer , or different components than 

In an embodiment , each component group of the third those shown in the embodiment of FIGS . 24 - 27 . 
battery charger 400 may comprise a charger output port for second component group of the third battery charger 
coupling with a battery to be charged , a sensor device and 60 400 may comprise a high power section of the third battery 
reader for receiving information from the battery to be charger 400 . The high power section may include a first 
charged , one or more balance ports for balance charging , a switch 402B , a second switch 404B , a third switch 408B , a 
plurality of switches for receiving user input , and a plurality f ourth switch 412B , a charger output port 414B , a balance 
of status indicators . In alternative embodiments , one or more port 416B , an indicator 418B , and a plurality of indicators 
component groups comprising the third battery charger 400 65 420E - H . As shown in FIG . 27 , the high power section 305 
may be provided with additional , fewer , or different com - may additionally comprise an RFID 308B , a sensor 309B , an 
ponents . interface I / O 310B , a LiPo balancing circuit 312B , a charg 



27 
US 10 , 431 , 992 B2 

28 
ing circuit 307 , a processor 318B , a memory 316B . The high D . The male terminals 422C , D may comprise substantially 
power section components may be operable to generate one the same features , functions , and characteristics as the male 
or more configurable charge currents within either the first terminals 122A , B , respectively , of the first battery charger 
range of Charge Rates or a second range of Charge Rates . In 100 . The charger output port 114B may , additionally , be 
an embodiment , the second range of Charge Rates may 5 implemented with the balancing terminals 424C , D for 
comprise one or more higher amperage Charge Rates . In an directly or indirectly electrically coupling a battery coupled 
embodiment , the high power section may comprise addi - to the output charger port 414B , and implemented with 
tional , fewer , or different components than those shown in corresponding balance terminal ports , to the balancing cir 
the embodiment of FIGS . 24 - 27 . cuit 312B . The balancing terminals 424C , D may comprise 

The third battery charger 400 , according to the embodi - 10 substantially the same features , functions , and characteris 
ment shown , may additionally comprise a power supply 302 , tics as the balancing terminals 124A , B , respectively , of the 
a fan 314 , a plug 426 , a fifth switch 428 , and an indicator first battery charger 100 . 
430 . These additional components may each electrically The charger output ports 414A , B may be implemented 
couple with one or more low power section components as with the sensor devices 309A , B , respectively , for receiving 
well as one or more high power section components , respec - 15 and transmitting data to the one or more batteries coupled to 
tively , via one or more wired or wireless connections . In the third battery charger 400 . The sensor device 309A , B 
alternative embodiments , the third battery charger 400 may may couple to a respective RFID reader 308A , B ( shown in 
comprise additional , fewer , or different components than FIG . 27 ) for receiving data from , and transmitting data to , 
those shown in the embodiment of FIGS . 24 - 27 . the respective RFID reader 308A , B . In an embodiment , the 
As shown in FIGS . 24 and 26 , the third battery charger 20 sensor devices 309 A , B and the RFID readers 308A , B may , 

400 may include the charger output ports 414A , B for respectively , comprise single components within the respec 
electrically coupling rechargeable battery to the third battery tive component groups of the third battery charger 400 . In an 
charger 400 . The charger output ports 414A , B may be male embodiment , the sensor devices 309A , B may comprise 
connectors , each having substantially the same features , antennae coupled to the respective RFID readers 308A , B . 
functions , and characteristics as the charger output port 114 25 In an embodiment , the third battery charger 400 may be 
of the first battery charger 100 , respectively . The respective configured to be compatible with only batteries of one or 
charger output ports 414A , B may each receive a male more specific chemistry types . In an embodiment , the sock 
connector of a battery to be charged to electrically couple the ets of the respective output charge ports 414A , B may be 
battery with the third battery charger 400 . One or more implemented with one or more keying features for prevent 
charge currents may be applied to the battery , or batteries , to 30 ing incompatible batteries from electrically coupling to the 
be charged by the third battery charger 400 via the respective output charge ports 414A , B , respectively in accordance 
charger output ports 414A , B . The third battery charger 400 with the description provided , above , and in referent to the 
may be configured to provide one or more charge currents to output charge port 114 of the first battery charger 100 . 
one or more rechargeable batteries via the charger output Alternatively , the output charge ports 414A , B of the third 
ports 414A , B upon user initiation of charging operation . As 35 battery charger 400 may not be implemented with the keying 
shown in FIG . 26 , the charger output ports 414A , B may features described above . 
each be implemented with male terminals 422 , balancing In an embodiment , the third battery charger 400 may be 
terminals 424 , and a sensing device 309 . In an embodiment , configured to electrically couple with the battery 150 which 
the charger output ports 414A , B may comprise additional , may comprise the female connector 152 . In an embodiment , 
fewer , or different components than those shown in FIGS . 24 40 the female connector 152 may comprise some , or all , of the 
and 26 . features , functions , and characteristics of the respective 

The charger output port 414A may electrically couple a female connectors 152A - C shown in FIGS . 18 - 20 . The third 
battery , via a wired or wireless connection , to one or more battery charger 400 may be configured to electrically couple 
of the low power section components to charge the battery with batteries having a female connector further comprising 
when the male connector of the battery is received by the 45 the RFID tag 2206 in the manner described , above , in 
charger output port 414A . The charger output port 414A may reference to the first battery charger 100 . Specifically , when 
comprise an electrical socket comprising an insulating mate - an RFID equipped battery is coupled to the third battery 
rial and may be implemented with the male terminals 422A , charger 400 , the RFID tag 2206 and respective RFID reader 
B . The male terminals 422A , B may comprise substantially 308A , B and / or sensing device 309A , B may establish an RF 
the same features , functions , and characteristics as the male 50 connection and start to communicate and transmit informa 
terminals 122A , B of the first battery charger 100 , respec t ion to the respective RFID reader 308A , B and / or sensing 
tively . In an embodiment , the charger output port 414A may , device 309A , B . Information contained on the RFID tag 
additionally , be implemented with the balancing terminals 2206 may comprise a manufacturer assigned identifier num 
424A , B for directly or indirectly electrically coupling a ber , or code , unique to the specific battery model , or unique 
battery coupled to the output charger port 414A , and imple - 55 to the battery , itself . Additionally , in alternative embodi 
mented with corresponding balance terminal ports , to the ments , further information such as chemistry type , cell 
balancing circuit 312A . The balancing terminals 424A , B count , recommended charge rates , number of charges on the 
may comprise substantially the same features , functions , and battery , among other information , may be contained on the 
characteristics as the balancing terminals 124A , B , respec - RFID tag 2206 and read by the respective RFID reader 
tively , of the first battery charger 100 . 60 308A , B and / or sensing device 309A , B . The third battery 

The charger output port 414B may electrically couple a charger 400 may use the information received to configure 
battery , via a wired or wireless connection , to one or more the charge current and charge operation of the battery 
of the high power section components to charge the battery charger 400 , allowing for single push - button charging of 
when the male connector of the battery is received by the batteries having a recognized RFID tag 2206 . 
charger output port 414B . The charger output port 414B may 65 Additionally , or alternatively , the third battery charger 
comprise an electrical socket comprising an insulating mate - 400 may be configured to accommodate electrical coupling 
rial and may be implemented with the male terminals 422C , with a battery comprising a female connector not imple 



US 10 , 431 , 992 B2 
29 30 

mented with an RFID tag 2206 . In an embodiment , the third incorporated into a touch screen display for receiving input 
battery charger 400 may respond to being electrically con from a user . Further , in an embodiment , the low power and 
nected to a battery comprising , or not comprising , the RFID high power sections of the third battery charger 400 may be 
tag 2206 in a manner consistent with that described above , implemented with switch configurations differing from one 
in reference the first battery charger 100 . 5 another . According to the embodiment shown , the switches 

As shown in FIGS . 24 and 26 , the third battery charger 402 , 404 , 408 , 412 may each comprise a push button for 
400 may be implemented with the balance connector ports toggling between one or more , respective , parameter selec 
416A , B for electrically coupling the third battery charger tions . In alternative embodiments , the switches 402 , 404 , 
400 with the respective balance connectors of one or more 408 , 412 may comprise any combination of push buttons , 
batteries to be charged by the third battery charger 400 . In 10 toggle switches , radial switches , and the like for toggling 
an embodiment , the third battery charger 400 may be between one or more , respective , parameter selections . 
configured to receive both a female electrical connector and Referring to FIG . 24 , the respective first switches 402A , 
a balance connector of the battery to be charged when B may be push button switches providing the user " start / 
balance charging a LiPo battery . The balance connector stop ” control over the generation and / or transmission of one 
ports 416A , B may have substantially similar functions , 15 or more charge currents by the respective low power and 
features , and characteristics as the balance connector ports high power sections of the third battery charger 400 . Spe 
116A , B of the first battery charger 100 , described above . cifically , the first switch 402A may provide " start / stop " 

The respective balance connector ports 416A , B may control over the low power section components while the 
comprise one or more connectors 417 for directly or indi - first switch 402B may provide “ start / stop ” control over the 
rectly electrically coupling batteries of different sizes , or 20 high power section components . The respective first 
capacities , to a balancing circuit 312 within the third battery switches 402A , B may also operate as status indicators , 
charger 400 . As shown , the balance connector port 4164 illuminating to indicate a status or condition of the respec 
may comprise the connectors 417A , B for directly or indi - tive low and / or high power sections of the third battery 
rectly electrically coupling a battery to the balancing circuit charger 400 . 
312A . In an embodiment , for example the connector 417A 25 The first switches 402A , B of the third battery charger 400 
may be sized to electrically couple with a 3S - size battery may have substantially similar construction and features as 
while the connector 417B may be sized to electrically couple the first switch 102 of the first battery charger 100 , described 
with a 2S - size battery . The balance connector port 416B may above . Further , the first switch 402A of the third battery 
comprise the connectors 417C , D for electrically coupling a charger 400 may perform substantially the same functions 
battery to the balancing circuit 312B . The connector 417C 30 for controlling operation of the low power section of the 
may be sized to electrically couple with a 3S - size battery third battery charger 400 as those of the first switch 102 of 
while the connector 417D may be sized to electrically the first battery charger 100 , such as allowing for " unlock 
couple with a 2S - size battery . In alternative embodiments , ing ” of the low power section for configuring operation of 
the balance connector ports 416A , B may comprise addi - the low power section in “ Advanced Mode , ” for example . 
tional , fewer , or differently sized connectors 417 than those 35 Similarly , the first switch 402B of the third battery charger 
of the embodiment shown in FIG . 26 . 400 may perform substantially the same functions for con 

In an embodiment , the third battery charger 400 may be trolling operation of the high power section of the third 
implemented with logic for adjusting one or more charger battery charger 400 as those of the first switch 102 of the first 
parameter settings , such as the Battery Type , the Charge battery charger 100 , such as allowing for “ unlocking ” of the 
Mode , or the Charge Rate , in response to sensing a battery 40 high power section for configuring operation of the high 
directly or indirectly electrically connected to a balancing power section in “ Advanced Mode , ” for example . There 
circuit 312 . For example , the third battery charger 400 fore , the specific features of the first switches 402A , B are 
implemented with a Battery Type selector may be configured presented through reference to the description of the fea 
to set the Battery Type to a default setting in response to tures , functions , and characteristics of the first switch 102 , 
sensing a battery electrically connected to a connector 417 . 45 provided above . The convention of describing the first 
Further , the third battery charger 400 implemented with a switches 402A , B in this manner is adopted for the purpose 
Charge Type selector may be configured to set the Charge of avoiding unnecessary and repetitive language , only , and 
Type to “ Balance ” in response to sensing a battery electri - shall not foreclose from the scope of this disclosure a wide 
cally connected to a connector 417 . The third battery charger range of variations , modifications , changes and substitutions 
400 implemented with a Charge Rate selector may be 50 expressly , or implicitly , disclosed here . 
configured to set the Charge Rate to a pre - determined value The third battery charger 400 may be implemented with 
in response to sensing a battery electrically connected to a the second switches 404A , B which may be push buttons for 
connector 417 . allowing user selection of a Charge Rate of the one or more 

Referring to FIGS . 24 and 26 , in an embodiment , the third charge currents generated by the respective low power and 
battery charger 400 may comprise a plurality of controls 55 high power sections of the third battery charger 400 . Spe 
components for receiving input from a user of the third cifically , the second switch 404A may allow user selection 
battery charger 400 , including at least : the first switch 402A , of a Charge Rate configuring the one or more charge 
B ; the second switch 404A , B ; the third switch 408A , B ; the currents generated by the low power section components 
fourth switch 412A , B ; and , the fifth switch 428 . The while the second switch 404B may allow user selection of a 
respective switch positions may comprise user input for 60 Charge Rate configuring the one or more charge currents 
configuring one or more parameters of one or more charge generated by the high power section components . 
currents generated by one or both of the low power section In an embodiment , the low power section may be con 
304 and / or high power sections 305 of the third battery figured with four Charge Rates , which may comprise one or 
charger 400 . more selectable amperage values . For example , the Charge 

In an embodiment , the third battery charger 400 may be 65 Rates of the low power section may include : 1A ; 2A ; 3A ; 
implemented with additional or fewer switches or , alterna - and , 4A settings . In an embodiment , the high power section 
tively , may be implemented with one or more switches may be configured with one or more separate sets of 
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selectable Charge Rates , with each set comprise one or more above . Similarly , the third switch 408B of the third battery 
selectable amperage values . The first set of Charge Rates for charger 400 may perform substantially similar functions for 
of the high power section may include : 1A ; 2A ; 3A ; and , 4A configuring operation of the high power section of the third 
settings . The second set of Charge Rates corresponding to battery charger 400 as those of the third switch 108 of the 
the high power section may comprise of one or more 5 first battery charger 100 , as described above . Therefore , the 
selectable amperage values which may be greater than the specific features of the third switches 408A , B are presented 
Charge Rates comprising the first set . In an embodiment , for through reference to the description of the features , func 
example , the second set of Charge Rates corresponding to tions , and characteristics of the third switch 108 , provided 
the high power section may include : 5A , 6A ; 7A ; and , 8A above . The convention of describing the third switches 
settings . The high power section may be described as 10 408A , B in this manner is adopted for the purpose of 
operating at High Power when configured for charging avoiding unnecessary and repetitive language , only , and 
operation using one or more charge currents generated by shall not foreclose from the scope of this disclosure a wide 
the high power section and with a Charge Rate from the range of variations , modifications , changes and substitutions 
second set of Charge Rates for the high power section expressly , or implicitly , disclosed here . 
selected . In alternative embodiments , the third battery char - 15 The third battery charger 400 may include one or more 
ger 400 may be implemented with additional , or fewer , indicator devices for communicating one or more current 
Charge Rates with larger , or smaller , steps between amper statuses , or parameter settings , or configurations corre 
age value settings . In further alternative embodiments , the sponding to one or both of the low power and high power 
Charge Rates may be selected from one or more continuous sections . In an embodiment , the indicator devices may be 
ranges of amperage value settings . 20 any combination of devices for generating visual or auditory 

In an embodiment , the second switches 404A , B of the signals perceivable by a user of the third battery charger 400 . 
third battery charger 400 may have substantially similar For example , in an embodiment , the third battery charger 
construction and features as the second switch 104 of the 400 may be implemented with any combination of lights , 
first battery charger 100 , described above . Further , the speakers , displays , and the like for communicating informa 
second switch 404A of the third battery charger 400 may 25 tion to a user . 
perform substantially similar functions for configuring As shown in FIGS . 24 and 25 , the third battery charger 
operation of the low power section of the third battery 400 may be implemented with one or more sets of Battery 
charger 400 as those of the second switch 104 of the first Type selection indicators 410A , B and 410C , D . The Battery 
battery charger 100 , such as allowing for “ unlocking ” of the Type selection indicators 410A , B and 410C , D may be 
low power section for configuring operation of the low 30 LEDs which may illuminate to indicate the current Battery 
power section in “ Advanced Mode , ” for example . Similarly , Type selections of the respective low power and high power 
the second switch 404B of the third battery charger 400 may sections . The third battery charger 400 may be configured to 
perform substantially similar functions for configuring illuminate the LED corresponding to the currently selected 
operation of the high power section of the third battery Battery Type for the respective low power and high power 
charger 400 as those of the second switch 104 of the first 35 sections . In an alternative embodiment , additional , fewer , or 
battery charger 100 , such as allowing for " unlocking ” of the no Battery Type selection indicators 410A , B and 410C , D 
high power section for configuring operation of the high may be provided . For example , in an embodiment utilizing 
power section in “ Advanced Mode , ” for example . There - a radial switch for Battery Type selection , no Battery Type 
fore , the specific features of the second switches 404A , B are selection indicators may be provided . In another embodi 
presented through reference to the description of the fea - 40 ment , the low power and high power sections may each be 
tures , functions , and characteristics of the second switch implemented with a single indicator 410 configured to 
104 , provided above . The convention of describing the illuminate a different color corresponding to each of the 
second switches 404A , B in this manner is adopted for the possible Battery Types of the respective sections . 
purpose of avoiding unnecessary and repetitive language , The third battery charger 400 may include the fourth 
only , and shall not foreclose from the scope of this disclo - 45 switches 412A , B which may be push buttons for allowing 
sure a wide range of variations , modifications , changes and user selection of a Charge Mode setting for the one or more 
substitutions expressly , or implicitly , disclosed here . charge currents generated by the respective low power and 

The third battery charger 400 may be implemented with high power sections of the third battery charger 400 . Spe 
the third switches 408A , B which may be push buttons for cifically , the fourth switch 412A may allow user selection of 
allowing user selection of a Battery Type setting for the one 50 a Charge Mode setting configuring the one or more charge 
or more charge currents generated by the respective low currents generated by the low power section components 
power and high power sections of the third battery charger while the fourth switch 412B may allow user selection of a 
400 . Specifically , the third switch 408A may allow user Charge Mode setting configuring the one or more charge 
selection of a Battery Type setting configuring the one or currents generated by the high power section components . 
more charge currents generated by the low power section 55 In an embodiment , the fourth switches 412A , B of the 
components while the third switch 408B may allow user third battery charger 400 may have substantially similar 
selection of a Battery Type setting configuring the one or construction and features as the fourth switch 112 of the first 
more charge currents generated by the high power section battery charger 100 , described above . Further , the fourth 
components . switch 412 A of the third battery charger 400 may perform 

In an embodiment , the third switches 408A , B of the third 60 substantially similar functions for configuring operation of 
battery charger 400 may have substantially similar construc - the low power section of the third battery charger 400 as 
tion and features as the third switch 108 of the first battery those of the fourth switch 112 of the first battery charger 100 , 
charger 100 , described above . Further , the third switch 408A as described above . Similarly , the fourth switch 412B of the 
of the third battery charger 400 may perform substantially third battery charger 400 may perform substantially similar 
similar functions for configuring operation of the low power 65 functions for configuring operation of the high power sec 
section of the third battery charger 400 as those of the third tion of the third battery charger 400 as those of the fourth 
switch 108 of the first battery charger 100 , as described switch 112 of the first battery charger 100 , as described 
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above . Therefore , the specific features of the fourth switches battery charger 400 as those of the indicator 120 of the first 
412A , B are presented through reference to the description battery charger 100 , as described above . Similarly , the 
of the features , functions , and characteristics of the fourth indicators 420E - H of the third battery charger 400 may 
switch 112 , provided above . The convention of describing perform substantially similar functions for indicating a sta 
the fourth switches 412A , B in this manner is adopted for the 5 tus or parameter setting of the high power section of the third 
purpose of avoiding unnecessary and repetitive language , battery charger 400 as those of the indicator 120 of the first 
only , and shall not foreclose from the scope of this disclo battery charger 100 , as described above . Therefore , the 
sure a wide range of variations , modifications , changes and specific features of the indicators 420A - H are presented 
substitutions expressly , or implicitly , disclosed here . through reference to the description of the features , func 
As shown in FIGS . 24 and 25 , the third battery charger 10 tions , and characteristics of the indicator 120 , provided 

400 may be implemented with one or more sets of Charge above . The convention of describing the indicators 420A - H 
Mode selection indicators 406A - C and 406D - F . In an in this manner is adopted for the purpose of avoiding 
embodiment , the Charge Mode selection indicators 406A - C unnecessary and repetitive language , only , and shall not 
and 406D - F may be LEDs which may illuminate to indicate foreclose from the scope of this disclosure a wide range of 
the currently selected Charge Mode for the respective low 15 variations , modifications , changes and substitutions 
power and high power sections . The Charge Mode selection expressly , or implicitly , disclosed here . 
indicators 406A - C may pair with the fourth switch 418A , The third battery charger 400 may be implemented with 
indicating the current Charge Mode selection for the low logic for displaying error codes to a user through illumina 
power section of the third battery charger 400 . The Charge tion of one or more of the indicators 418 , 420 , 406 , and / or 
Mode selection indicators 406D - F may pair with the fourth 20 410 , as appropriate , according to defined modes . The error 
switch 418B , indicating the current Charge Mode selection codes may be displayed by flashing or blinking the indica 
for the high power section of the third battery charger 400 . tors , for example . Referring to Table 1 , above , several 

In an alternative embodiment , additional , fewer , or no examples of error codes and illumination modes are shown . 
Charge Mode selection indicators 406 may be provided . For Specifics regarding detection and effects of each error code 
example , in an embodiment utilizing a radial switch for 25 are omitted inasmuch as such details are not considered 
Charge Mode selection , no Charge Mode selection indica - necessary to obtain a complete understanding of the present 
tors may be provided . In another embodiment , a single invention , and are considered to be within the understanding 
indicator 406 may be provided for each of the respective low of persons of ordinary skill in the relevant art . The listing in 
power and high power sections , with the indicators 406 each Table 1 is illustrative , only . In an embodiment , additional , 
configured to illuminate a different color corresponding to 30 fewer , or different error codes and illumination modes may 
the different selectable Charge Modes . be provided . 
As shown in FIGS . 24 and 25 , the third battery charger As shown in FIGS . 25 and 27 , in an embodiment , the third 

400 may be implemented with one or more sets of the battery charger 400 may include the fifth switch 428 for 
indicators 418 and 420 . In an embodiment , the sets of the selecting an “ Output Mode ” of the third battery charger 400 
indicators 418 , 420 may each comprise one or more LEDs 35 by a user . In an embodiment , the third battery charger 400 
configured to illuminate for indicating one or more of the may be operable in accordance with two or more “ Output 
Charge Status , the selected Charge Rate , and the Charge Modes . ” According to the embodiment shown , a user may 
Progress . select an “ Output Mode ” by setting the switch 428 position 

In an embodiment , the indicators 418A , B of the third to the position corresponding to the desired mode . The fifth 
battery charger 400 may have substantially similar construc - 40 switch 428 may comprise a toggle switch . In alternative 
tion and features as the indicator 118 of the first battery embodiments , the fifth switch 428 may comprise a push 
charger 100 , described above . Further , the indicator 418A of button switch , a radial switch , or other similar switching 
the third battery charger 400 may perform substantially device . In further alternative embodiments , the fifth switch 
similar functions for indicating a status or parameter setting 428 may not be provided as a separate input device of the 
of the low power section of the third battery charger 400 as 45 third battery charger 400 . In such further embodiments , the 
those of the indicator 118 of the first battery charger 100 , as function , or functions , performed by the fifth switch 428 
described above . Similarly , the indicator 418B of the third may be performed by one or more other input devices of the 
battery charger 400 may perform substantially similar func - third battery charger 400 , such as one or both of the second 
tions for indicating a status or parameter setting of the high switches 404A , B , for example . 
power section of the third battery charger 400 as those of the 50 Referring to FIG . 27 , the fifth switch 428 may electrically 
indicator 118 of the first battery charger 100 , as described couple with one or more components comprising each of the 
above . Therefore , the specific features of the indicators respective low power 304 and high power sections 305 , 
418A , B are presented through reference to the description allowing for the position of the fifth switch 428 to be sensed 
of the features , functions , and characteristics of the indicator or transmitted to at least one component comprising each of 
118 , provided above . The convention of describing the 55 the respective low power 304 and high power sections 305 . 
indicators 418A , B in this manner is adopted for the purpose The fifth switch 428 may electrically couple with one or 
of avoiding unnecessary and repetitive language , only , and more low power 304 and / or high power section 305 com 
shall not foreclose from the scope of this disclosure a wide ponents via one more wired or wireless connections . 
range of variations , modifications , changes and substitutions According to the embodiment shown , the fifth switch 428 
expressly , or implicitly , disclosed here . 60 may electrically couple with the respective Interface I / Os 

Similarly , in an embodiment , the indicators 420A - H of the 310A , B via a direct , wired connection . The fifth switch 428 
third battery charger 400 may have substantially similar may also indirectly electrically couple , such as through an 
construction and features as the indicator 120 of the first intermediary device , with additional components compris 
battery charger 100 , described above . Further , the indicators ing each of the respective low power 304 and high power 
420A - D of the third battery charger 400 may perform 65 sections 305 , such as the charging circuits 306 , 307 , the 
substantially similar functions for indicating a status or balancing circuits 312A , B , the processors 318A , B , and / or 
parameter setting of the low power section of the third the memories 316A , B via one or more wired or wireless 
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connections . In alternative embodiments , the fifth switch speaker , or visual display , or the like which may be suitable 
428 may directly or indirectly couple with any combination for communicating information to a user . 
of components comprising the respective low power 304 and In embodiments in which a single Output Mode selection 
high power sections 305 . indicator 430 LED is provided , the Output Mode selection 

One or more low power section and / or high power section 5 indicator 430 may be configured to illuminate only at times 
components may be reconfigured in accordance with “ Out when a particular Output Mode is selected , such as only 
put Mode ” selection . In an embodiment , one or more when the third battery charger 400 is in High Output mode . 

Alternatively , according to such an embodiment , the Output components of the low power and / or high power sections , Mode selection indicator 430 may be configured with more respectively , may be enabled , disabled , or reconfigured in h 10 than one illuminated color , with each respective Output response to the " Output Mode ” selected . According to the Mode indicated via illumination of the Output Mode selec embodiment shown , the third battery charger 400 may be tion indicator 430 according to a specific color . operable in either of two " Output Modes . ” In alternative In alternative embodiments , additional Output Mode embodiments , additional “ Output Modes ” may be provided . selection indicators 430 may be provided , whereby the According to the embodiment shown , a first “ Output Mode ” 15 current Output Mode may be indicated via illumination of may be provided , allowing for independent operation of the less than all , or only one of the Output Mode selection 
low power section and high power section . This mode may indicators 430 . In further alternative embodiments , no Out 
be referred to as “ Dual Output Mode . ” While in “ Dual put Mode selection indicator 430 may be provided . In such 
Output Mode , " each of the low power and high power embodiments , the function , or functions of the Output Mode 
sections may be enabled and operable to generate one or 20 selection indicator 430 described may be performed by one 
more charge currents for performing one or more charging or more other components of the third battery charger 400 , 
operations . such as one or more of the indicators 418 , for example . 

While configured for “ Dual Output Mode , ” the third Referring to FIGS . 24 and 27 , the third battery charger 
battery charger 400 may be operable to charge a battery 400 may include the plug 426 for electrically coupling the 
using either of the low power or high power sections . In an 25 third battery charger 400 to an external power supply . In the 
embodiment , operation of the high power section of third embodiment shown , the plug 426 may comprise a standard 
battery charger 400 at a Charge Rate corresponding to High A / C plug for insertion into a wall outlet . In an embodiment , 
Power operation may be prevented . In such an embodiment , the plug 426 may electrically couple the power supply 302 
the high power section of third battery charger 400 may be with the external power supply , powering the third battery 
operable at lower Charge Rates , such as the Charge Rates 30 charger 400 components , via one or more direct or indirect 
comprising the first set , described above . Further , while electrical couplings . 
configured for “ Dual Output Mode ” operation , the third Turning now to FIG . 27 , a block diagram of an internal 
battery charger 400 may be operable to generate charging component configuration 300B is shown . As shown , the 
currents for simultaneous charging more than one battery . internal component configuration 300B may comprise a 
According to the embodiment shown , for example , the low 35 power supply circuitry 302 , the low power section 304 
power section and the high power section of the third battery components , the high power section 305 components , and a 
charger 400 may separately and simultaneously operated , fan 314 . The low power section 304 may comprise the 
with the low power section generating a first charge current charging circuit 306 , the RFID 308A , the sensor 309A , the 
for charging a first battery and the high power section interface I / O 310A , the balancing circuit 312A , the memory 
generating a second charge current for charging a second 40 316A , the processor 318A , and the audio enunciator 324 . 
battery . The high power section 305 may comprise the charging 

According to the embodiment shown , a second " Output circuit 307 , the RFID 308B , the sensor 309B , the interface 
Mode ” may be provided in which only the high power 1 / 0 310B , the balancing circuit 312B , the memory 316B , the 
section of the third battery charger 400 is operable to processor 318B , and the audio enunciator 324 . In an 
generate one or more charge currents for charging a battery 45 embodiment , the third battery charger 400 may be provided 
while the low power section is not operable to generate one with an internal component configuration similar to the 
or more charge currents for charging a battery . This second configuration 300B shown . The fifth switch 428 and the 
mode may be referred to as High Output mode . While in indicator 430 are also included in the configuration 300B for 
High Output mode , the third battery charger 400 may be the purpose of illustrating one means by which the fifth 
operable to charge a battery using only the high power 50 switch 428 and the indicator 430 may be electrically con 
section and , further , may be operable to generate one or nected to one or more components of the respective low 
more charge currents according to High Power operation of power section 304 and the high power section 305 . 
the high power section . During High Output Mode opera - In alternative embodiments , additional , fewer , or different 
tion , one or more components or functions of the low power components than shown in FIG . 27 may be provided . 
section may be disabled or unperformed . In High Output 55 Additionally , or alternatively , in alternative embodiments , 
mode , the third battery charger 400 may be operable to two or more components , such as the memory 316A and the 
charge only a single battery . Advantageously , the charging processor 318A , for example , may be included within a 
time required to perform a battery charging operation may single component , such as a controller . In an embodiment , 
be reduced by operation of the third battery charger 400 in the internal components of the third battery charger 400 may 
High Output mode through application of one or more High 60 directly or indirectly , such as through an intermediary 
Power charge currents to the battery to be charged . device , electrically couple to one another as shown in FIG . 
As shown in FIGS . 24 and 25 , the third battery charger 27 . Alternatively , in an embodiment , the internal compo 

400 may include the indicator 430 for indicating the current nents of the third battery charger 400 may electrically couple 
Output Mode selected using the fifth switch 428 . In an to one another according to any combination of direct , 
embodiment , the Output Mode selection indicator 430 may 65 indirect , wired , and / or wireless couplings suitable for per 
comprise an LED . In alternative embodiments , the Output mitting the third battery charger 400 to perform the functions 
Mode selection indicator 430 may be any type of light , described , herein and above . 
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In an embodiment , when the third battery charger 400 is battery charger 400 in response to commands received from 
configured for operation in Dual Output mode , the respec one or both processors 318A , B . For example , the audible 
tive internal components comprising the configuration 300B enunciator 324 may make one or more tones , beeps , or the 
may have substantially the same features , functions , and like , to indicate that a charging operation has started or 
characteristics as the corresponding internal components 5 completed , to indicate that an electrical coupling with a 
comprising the configuration 300 A described above , respec - battery has been sensed , to indicate the detection of an error 
tively . Specifically , the power supply 302 , the low power or malfunction , and the like . The audible enunciator 324 
section 304 components , and the fan 314 of the configura may be configured to produce one or more differing sounds 
tion 300B of the third battery charger 400 may comprise comprising one or more differing tones , patterns , or dura 
substantially the same features , functions , and characteris - 10 tions for indicating statuses associated to each of the respec 
tics as the components comprising the configuration 300A of tive low power and high power sections operation . In an 
the first battery charger 100 . Additionally , the power supply embodiment , the third battery charger may comprise a single 
302 , the high power section 305 components , and the fan audio enunciator 324 . In such an embodiment , the proces 
314 of the configuration 300B of the third battery charger sors 318A , B may be configured to communicate with one 
400 may comprise substantially the same features , functions , 15 another to synchronize use of the audio enunciator 324 to 
and characteristics as the components comprising the con - avoid generation of overlapping sound indications . 
figuration 300A of the first battery charger 100 . An embodiment of the third battery charger 400 , as 

Conversely , in an embodiment , when the third battery described herein , may be implemented with the method 
charger 400 is configured for operation in High Output 1000 of operation shown in FIG . 10 to perform the respec 
mode , one or more internal components comprising the 20 tive battery charger operations described , below , in refer 
configuration 300B may comprise one or more features , ence to FIGS . 28 and 29 . 
functions , and / or characteristics differing from the corre When in Dual Output mode , the third battery charger 400 
sponding internal components comprising the configuration may be operated through implementation of the method 
300A described above , respectively . Specifically , one or 1000 in the manner described above and in reference to 
more of the low power section 304 components may be 25 operation of the first battery charger 100 to perform one or 
disabled during High Output mode . The high power section more charging operations . The method 1000 may be 
305 components , however , may continue to operate in a executed once for operating the third battery charger 400 to 
manner substantially consistent with features , functions , and initiate a single charging operation using one of the low 
characteristics of the corresponding components of first power or high power section component groups . The method 
battery charger 100 , as described above , when the third 30 1000 may be executed twice for operating the third battery 
battery charger is in High Output mode , while generating charger 400 to initiate two separate charging operations 
one or more higher power charge currents . using each of the respective low power or high power 

During High Power operation , one or more of the com - section component groups . A discussion of operation of the 
ponents comprising the low power section 304 , such as the third battery charger 400 in Dual Output mode through 
charging circuit 306 , the RFID 308A , the sensor 309A , 35 application of the method 1000 is , thus , not repeated here . 
and / or the balancing circuit 312A , may be disabled while the Similarly , when in High Output mode , the third battery 
third battery charger is in High Output mode to prevent charger 400 may be operated through implementation of the 
generation of one or more charge currents by the low power method 1000 in the manner described above and in reference 
section . Additionally , or alternatively , one or more low to operation of the first battery charger 100 to perform a 
power section 304 components may be implemented with 40 High Power charging operation using the high power section 
logic commanding non - performance of one or more func - components . The method 1000 may be executed once for 
tions while the third battery charger is in High Output mode . operating the third battery charger 400 to initiate a single 
For example , in an embodiment , the processor 318A may be High Power charging operation . A discussion of operation of 
implemented with logic commanding that any sensed data the third battery charger 400 in High Output mode through 
received via the sensor 309A from a battery coupled to one 45 application of the method 1000 is , thus , not repeated here . 
or more connection ports 414A , 416A be ignored during Having described the features and capabilities of the third 
High Output mode operation . The processor 318A may , battery charger 400 according to the present invention , along 
additionally or alternatively , command some or all of the with a method of operation for the third battery charger 400 , 
indicators 406A - C , 410A , B , 418A , 420A - D to de - energized illustrative examples of use of the third battery charger 400 
states while the third battery charger 400 is in High Output 50 are now provided . Referring to FIG . 28 a typical use of the 
mode . Additionally , or alternatively , while in High Output third battery charger 400 in accordance with the method 
mode , the power supply 302 may be configured to supply 1000 is shown . The FIG . 28 demonstrates an embodiment of 
power to only the charging circuit 307 . Alternatively , the operation of the third battery charger 400 to balance charge 
power supply 302 may be configured to increase the power two “ smart ” 4 amp capacity LiPo type batteries imple 
supplied to the charging circuit 307 . 55 mented with RFID chips . The batteries are charged using 
As shown in FIG . 27 , in an embodiment , the configuration charging parameters indicated by their respective RFID 

300B may include the fan 314 for circulating air within the chips . 
first battery charger 100 to cool the controls components At Step 2801 , the third battery charger 400 may be 
300B during battery charger 100 operation . The fan 314 may electrically connected to a power supply with neither battery 
comprise any fan of any type or size comprising the prior art 60 coupled to the charger . The charger may be configured for 
that may be suitable for use in a battery charger having the High Output operation . Upon reception of power , the third 
capabilities described in reference to the third battery char - battery charger 400 may illuminate the indicators 418B and 
ger 400 . 420E - H in a runway pattern , indicating that the third battery 

Additionally , in an embodiment , the configuration 300B charger 400 is receiving power and is awaiting coupling of 
may include an audible enunciator 324 , such as a speaker . 65 a battery to the high power section connector port 414B . 
The audible enunciator 324 may generate one or more The user may reposition the fifth switch 428 to configure 
sounds for alerting a user of one or more statuses of the third the third battery charger 400 for Dual Output operation at the 



US 10 , 431 , 992 B2 
39 40 

Step 2802 . Upon repositioning of the fifth switch 428 , the The user may verify the fifth switch 428 is set for High 
indicators 418A and 420A - D as well as the indicators 418B Output mode operation at the Step 2902 . The battery to be 
and 420E - H may illuminate in a runway pattern . Each of the charged may be coupled to the third battery charger 400 at 
first and second batteries to be charged may be coupled to the step 2303 via the connector ports 114B . At the Step 2904 , 
the third battery charger 400 at the step 2803 via the 5 the sensor 309B may sense the RFID tag of the coupled 
respective connector ports 114A , B . battery . The “ Start / Stop ” button 402B may illuminate in At the Step 2804 , the respective sensors 309A , B may response to the sensing of the RFID tag , indicating that the 
sense the RFID tag of the first and second batteries , respec third battery charger 400 may receive information from the tively . The respective “ Start / Stop ” buttons 402A , B may battery for configuring the high power section . The high illuminate in response to the sensing of the RFID tags of the 10 power section may set the battery charger operating param 
first and second batteries , indicating that the third battery eters to the “ LiPo , ” “ Balance , ” and “ 8A ” settings at Step charger 400 may receive information from the respective 
battery RFID tags for configuring the respective low and 2905 . The user may then commence charging by pressing 
high power sections . The low and high power sections may and holding the “ Start / Stop ” button 402B for 2 seconds at 
set the battery charger operating parameters to the “ LiPo , " 15 the arameters to the LiPo 15 the Step 2906 . 
“ Balance , ” and “ 4A ” settings at Step 2805 . The user may At Step 2907 , the battery may charge at max current while 
then commence charging of each battery , independently , by the Charge Status indicator 418B blinks to indicate that the 
pressing and holding the respective " Start / Stop ” buttons for charging operation is ongoing . Additionally , the Charge 
2 seconds at the Step 2806 . Rate / Progress indicators 420E - H may illuminate to display 

At Step 2807 . each of the first and second batteries may 20 the amount of charge contained by the battery relative to the 
charge while the Charge Status indicators 418A , B blinks to peak charge of the battery . 
indicate that the respective charging operations are under At Step 2908 , the Charge Status indicator 418B may cease 
way . Additionally , the Charge Rate / Progress indicators blinking and illuminate solidly and the Charge Rate / Prog 
420A - D and 420E - H may also illuminate to display the ress indicators 420E - H may turn off . Additionally , the audio 
amount of charge contained by the respective batteries 25 enunciator 324 may generate a sound signaling completion 
relative to the peak charge of the respective battery . of the charge operation performed by the high power sec 
At Step 2808 , the first and second charging processes may tion . The third battery charger 400 may “ trickle charge ” the 

reach completion . Upon completion of charging of the first battery for up to a pre - set amount of time while waiting for 
battery , the Charge Status indicator 418A may be cease the user to disconnect the battery . Upon disconnection , the 
blinking and illuminate solidly and the Charge Rate / Prog - 30 Charge Rate / Progress indicators 418B and 420E - H may 
ress indicators 420A - D may turn off . Additionally , the audio illuminate in the “ runway ” pattern , indicating that the third 
enunciator 324 may generate a first sound signaling comple battery charger 400 is in High Output mode and awaiting 
tion of the charge operation performed by the low power coupling of a battery to the charge output port 414B . 
section . Upon completion of charging of the second battery , In the preceding discussion , numerous specific details are 
the Charge Status indicator 418B may be cease blinking and 35 set forth to provide a thorough understanding of the present 
illuminate solidly and the Charge Rate / Progress indicators invention . However , the present invention may be practiced 
420E - H may turn off . Additionally , the audio enunciator 324 without such specific details . In other instances , well - known 
may generate a second sound signaling completion of the elements have been illustrated in schematic or block dia 
charge operation performed by the high power section . gram form in order not to obscure the present invention in 

The third battery charger 400 may automatically begin 40 unnecessary detail . Additionally , and for the most part , 
“ trickle charging ” the first and second batteries , respectively , details concerning well - known features and elements have 
for up to a pre - set amount of time while waiting for the user been omitted inasmuch as such details are not considered 
to disconnect the first and second batteries . Upon discon - necessary to obtain a complete understanding of the present 
nection of the first battery , the Charge Rate / Progress indi - invention . Specifically , details concerning electronic com 
cators 418A and 420A - D may illuminate in the “ runway ” 45 munications , electro - magnetic signaling techniques , RFID , 
pattern , indicating that the third battery charger 400 is in battery charge current generation and control , methods of 
Dual Output mode and awaiting coupling of a battery to the battery charging , and the like , have been omitted . 
charge output port 414A . Similarly , upon disconnection of Having thus described the present invention by reference 
the second battery , the Charge Rate / Progress indicators to certain of its exemplary embodiments , it is noted that the 
418B and 420E - H may illuminate in the “ runway ” pattern , 50 embodiments disclosed are illustrative rather than limiting in 
indicating that the third battery charger 400 is in Dual nature and that a wide range of variations , modifications , 
Output mode and awaiting coupling of a battery to the changes , and substitutions are contemplated in the foregoing 
charge output port 414B . disclosure and , in some instances , some features of the 

Referring now to FIG . 29 a typical use of the third battery present invention may be employed without a corresponding 
charger 400 in accordance with the method 1000 is shown . 55 use of the other features . Many such variations and modi 
FIG . 29 demonstrates an embodiment of operation of the fications may be considered desirable , based upon a review 
third battery charger 400 to charge a “ smart ” 7600 mAh of the foregoing description of exemplary embodiments . 
LiPo battery . The battery is charged using charging param Accordingly , it is appropriate that any claims supported by 
eters indicated by their respective RFID chips . this description be construed broadly and in a manner 
At Step 2901 , the third battery charger 400 may be 60 consistent with the scope of the invention . 

electrically connected to a power supply with no battery 
coupled to the charger . The charger may be configured for The invention claimed is : 
High Output operation . Upon reception of power , the third 1 . A battery charger configured to simultaneously connect 
battery charger 400 may illuminate the indicators 418B and to a first battery and a second battery , comprising : 
420E - H in a runway pattern , indicating that the third battery 65 a first power section generating a first charge rate accord 
charger 400 is receiving power and is awaiting coupling of ing to either a first low current setting or a first high 
a battery to the high power section connector port 414B . current setting for charging the first battery ; 

10 TPS . 
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a second power section for generating a second charge a first power section for generating a first charge rate from 
rate for charging the second battery when the second either a first high output set of charging rates or a first 
power section is in an enabled state ; dual output set of charging rates for charging the first 

an output mode selector electrically coupled to each of the battery ; 
first and second power sections that is user actuated to 5 to 5 a second power section for generating a second charge 

rate from a second dual output set of charging rates for select operation of the battery charger from at least a charging the second battery ; high output mode and a dual output mode ; wherein the first charge rate is generated from the first wherein the first charge rate is generated according to the high output set of charging rates and the second charge 
first high current setting and the second power section rate is not generated when the high output mode is 
is disabled when the high output mode is selected by 10 selected by a user ; and 
user actuation of the output mode selector ; and wherein the first charge rate and the second charge rate are 

wherein the first charge rate is generated according to the generated from the first dual output set of charging rates 
first low current setting and the second power section is and the second dual output set of charging rates respec 
enabled when the dual output mode is selected by user 15 tively when the dual output mode is selected by the 
actuation of the output mode selector . user . 

2 . The battery charger according to claim 1 wherein the 11 . The battery charger according to claim 10 , wherein at 
first low current setting comprises two or more charge rates . least one of the first power section or the second power 

3 . The battery charger according to claim 1 wherein the section further comprises a charge rate input device . 
12 . The battery charger according to claim 11 , wherein the first high current setting comprises two or more charge rates . 20 

4 . The battery charger according to claim 1 wherein the O charge rate input device is a user activated switch that cycles 
first low current charge rate and the second charge rate are through the charging rates of the corresponding first power 
independent in the dual output mode . section or the second power section according to the selected 

5 . A battery charger configured to simultaneously connect dual output mode or high output mode . 
to a first battery and a second battery , comprising : 13 . The battery charger according to claim 10 , wherein at 

an output mode selector operable to select between a high - least one of the first power section or the second power 
output mode and a dual output mode ; section further comprises a battery type input device . 

14 . The battery charger according to claim 13 , wherein the a first power section for generating a first charge rate for battery type input device is a user activated switch selecting charging the first battery ; 
a second power section for generating a second charge 30 Nickel metal hydride ( NiMH battery for the corresponding 

between at least a Lithium - polymer ( LiPo ) battery or a 
rate for charging the second battery ; 

wherein the first charge rate is generated and the second first power section or the second power section . 
charge rate is not generated when the high output mode 15 . The battery charger according to claim 14 , wherein 
is selected by a user ; and selection of a battery type initially sets a default value for the 

wherein the first charge rate and the second charge rate are 35 charging rates of the corresponding first power section or the 
generated when the dual output mode is selected by the 5 second power section according to the selected dual output 

mode or high output mode . 
6 . The battery charger according to claim 5 wherein the 16 . The battery charger according to claim 10 , wherein at 

first charge rate is selected from a first high current setting least one of the first power section or the second power 
in the high output mode ; and section further comprises a charging mode input device . 

the first charge rate is selected from a first low current 40 17 . The battery charger according to claim 16 , wherein the 
setting in the dual output mode . charging mode input device is a user activated switch that 

7 . The battery charger according to claim 6 wherein at cycles through two or more charge modes for the corre 
least one of the first low current setting or the high current sponding first power section or the second power section . 
setting comprises two or more charge rates . 18 . The battery charger according to claim 17 , wherein the 

8 . The battery charger according to claim 5 wherein the two or more charge modes are three charge modes and 
second power section is disabled in high output mode . comprise a storage mode , a fast mode , and a balance mode . 

9 . The battery charger according to claim 5 wherein in 19 . The battery charger according to claim 10 , wherein 
dual output mode : input charge parameters for at least one of the first power 

the first charge rate and the second charge rate are so section or the second power section are set to default settings 
independently determined ; and so in response to a battery type received from a connected 

the first charge rate is selected from a first low current battery . 
setting 20 . The battery charger according to claim 10 , wherein 

10 . A battery charger configured to simultaneously con input charge parameters for at least one of the first power 
nect to a first battery and a second battery , comprising : section or the second power section are set to default settings 

an output mode selector operable to select between a high h 55 in response to receipt of a balance port connector . n 
output mode and a dual output mode ; * * * * * 

user . 


